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1. General Information

All the chemicals were purchased from Sigma-Aldrich (Sigma-Aldrich, Germany). The
solvents used were of analytical and HPLC reagent grade. Magnetic resonance spectra (‘H and
13C) were recorded with Bruker, and chemical shift values are reported in 8 units (ppm) using
TMS as internal standard. Follow-up of the reactions and checks of the purity of the compound
were done by TLC on silica-gel-protected aluminum sheets 60 F254 (Merck), and the spots
were detected by exposure to UV light at A = 254 nm. Analytical HPLC was performed on
Shimadzu system using a Phenomenax C18 column (3um, 4.6x50 mm) by dissolving the
sample in CH3CN only. Labsolution software was used for data processing. Buffer A: 0.1%
TFA in H,0, buffer B: 0.1% TFA in CH3CN were used in HPLC. High resolution mass
spectrometry (HRMS) was performed using a Bruker ESI-QTOF mass spectrometer in

positive-ion mode.

2. Preparation of benzofuran derivative
2.1. General procedure for preparation of benzofuran derivative

In an oven-dried flask was added THF (10.0 vol) and DIPA (4.0 eq.) under nitrogen
atmosphere. The flask was then cooled to -78°C and then n-butyllithium (4.0 eq. of 2.5 M in
THF) was added dropwise in inert atmosphere. The reaction mixture was allowed to stir at -
78°C for 40 min to generate LDA. After generation of LDA, 2-BTP (1.7 eq.) was added
dropwise to the flask. The reaction mixture was stirred at -78°C for 15 min. In parallel, 1 (1
eq.) was dissolved in dry THF and was added dropwise to the stirring reaction for next 30-90
min while maintaining temperature -78°C. The reaction was monitored by TLC for completion
of reaction. After completion, reaction was quenched with aq. NH,4Cl and extracted three times
with EtOAc. The combined organic phase was washed twice with brine. The organic layer was
dried over Na,SO, and concentrated under reduced pressure. The crude product was purified

by 100-200 silica gel column chromatography using ethyl acetate: hexane as mobile phase to

afford 2a-2p in 40-90 % yield.
2.2. Physical and spectral data

(2)-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2a)

OH Yield: 90 %
Colour: Pale yellow solid
d N—fg Melting point: 135-137°C
F F
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TH NMR §7.46 (d,J=17.5 Hz, 1H), 7.37 (t,J= 7.8 Hz, 1H), 7.13 (t, J= 7.5 Hz,
(400 MHz, CDCly):  1H), 7.07 (d, J = 8.2 Hz, 1H), 5.67 (s, 1H), 5.37 (qd, 3J;.r = 7.9, 1.6
Hz, 1H), 2.44 (s, 1H).

13C NMR 3 164.9 (d,3Jcr=5.0Hz), 157.2,131.4, 126.0, 125.6, 124.0, 123.1 (q,
(125 MHz, CDCly):  'Jep=267.5Hz), 111.1, 94.6 (q, 2Jc.r = 37.5 Hz), 72.4

'F NMR 0-57.6

(376 MHz, CDCl5):

HRMS Calcd for C;(H;,0O,F3: 215.0314 [M-H]*; found 215.0325

(APCI) m/z:

(Z)-6-methoxy-2-(2,2, 2-trifluoroethylidene)-2,3-dihydrobenzofuran-3-ol (2b)

TH NMR

(500 MHz, CDCl5):
13C NMR

(100 MHz, CDCl,):
'F NMR

(376 MHz, CDCl):
HRMS

(APCI) m/z:

Yield: 80 %
Colour: Pale orange solid
Melting point: 110-112°C

§7.33(d,J=8.3 Hz, 1H), 6.66-6.61 (m, 1H), 6.61 (s, 1H), 5.60 (s,
1H), 5.35 (qd, 3J;r= 7.9, 0.8 Hz, 1H), 3.81 (s, 3H).

5 165.6 (q, 3Jer= 5.0 Hz), 162.6, 158.6, 125.9, 117.8, 123.1 (q,
Jer=267.0 Hz), 110.3, 97.0, 94.6 (q, Je.r = 36.0 Hz). 72.0, 55.8
5-57.6

Calcd for C;1HoOsF5: 229.0471 [M-OH]*; found 229.0475

(Z)-5-chloro-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2¢)

OH

Cl

T,
FF

'H NMR

(500 MHz, CDCl5):

13C NMR

(100 MHz, CDCl5):

IYF NMR

(376 MHz, CDCl,):

HRMS

(APCI) m/z:

Yield: 80 %
Colour: White solid
Melting point: 125-127°C

8 7.44 (d,J= 1.8 Hz, 1H), 7.34-7.32 (m, 1H), 7.01 (d, J = 8.6 Hz,
1H), 5.69 (s, 1H), 5.39 (qd, 3Jy.r = 7.8, 1.8 Hz, 1H), 2.45 (bs, 1H).
8 164.4 (d,3Jc.r=5.0Hz), 155.6, 131.3,129.1, 127.7, 125.8, 122.7
(q, Jer=267.0 Hz), 112.2, 95.1 (q, 2Jc.r = 36.0 Hz), 72.1

§-57.7

Calcd for C;(HsO,ClIF5: 248.9925 [M—-H]; found 248.9938

(Z)-5-bromo-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2d)
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OH

Br

T,
FF

TH NMR

(400 MHz, CDCl5):

13C NMR

(100 MHz, CDCl,):

I'F NMR

(376 MHz, CDCl,):

HRMS

(APCI) m/z:

Yield: 80 %
Colour: Light orange solid
Melting point: 119-121°C

§7.58 (d, J= 1.6 Hz, 1H), 7.49-7.46 (m, 1H), 6.96 (d, J = 8.6 Hz,
1H), 5.68 (s, 1H), 5.39 (qd, 3Jy.r = 7.8, 1.7 Hz, 1H), 2.51 (s, 1H).
8 164.3 (q, ¥Jer = 5.0 Hz), 156.0, 134.2, 128.7, 128.1, 122.8 (q,
IJep=267.0 Hz), 116.3, 112.8, 95.2 (q, 2Jc.r = 36.0 Hz), 72.0.
5-57.7

Calcd for C;gHsO,BrF;: 292.9420 [M—H]*; found 292.9439

(Z)-7-ethoxy-2-(2,2, 2-trifluoroethylidene)-2,3-dihydrobenzofuran-3-ol (2e)

OH

\/O
TH NMR
(500 MHz, CDCl,):

13C NMR

(75 MHz, CDCl):
'F NMR

(376 MHz, CDCl5):
HRMS

(APCI) m/z:

(Z)-5,6-dimethoxy-2-(2

IH NMR
(400 MHz, CDCly):
13C NMR
(100 MHz, CDCly):

IYF NMR

(376 MHz, CDCl,):
HRMS

(APCI) m/z:

Yield: 70 %
Colour: White solid
Melting point: 102-104°C

§7.06—7.01 (m, 2H), 6.95 — 6.91 (m, 1H), 5.67 (d, J=9.7 Hz, 1H),
5.37 (qd, 3Jr= 7.9, 1.2 Hz, 1H), 4.19 (q, J = 7.0 Hz, 2H), 2.42 (bs,
1H), 1.43 (t, J= 7.0 Hz, 3H)

8 164.7 (q, 3Jcr = 5.3 Hz), 145.8, 143.6, 127.5, 124.7, 123.1 (q, 'Jc.
#=267.8Hz), 117.1,117.1,94.6 (q, 2Jc.r = 36.0 Hz), 72.7, 65.6, 15.0
§-57.6

Calcd for Cj,H;,05F5: 243.0627 [M-OH]"; found 243.0629

,2,2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2f)

Yield: 70 %
Colour: Pale orange
Melting point: 128-130°C

5 6.89 (s, 1H), 6.62 (s, 1H), 5.59 (s, 1H), 5.34 (qd, Jyr = 7.9, 1.7
Hz, 1H), 3.85 (s, 3H), 3.83 (s, 3H)

5 165.9 (q, ¥Jer = 5.0 Hz), 151.7, 151.5, 145.9, 123.2 (q, Jer =
267.0 Hz), 115.9, 107.9, 95.6, 94.7 (q, 2Jc.» = 36.0 Hz), 72.9, 56.7,
56.3

5-57.5

Calcd for C12H1104F32 259.0577 [M-H20]+, found 259.0580
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(Z)-3-methyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2g)

HO
FF
I'H NMR

(400 MHz, CDCly):

13C NMR

(75 MHz, CDCl;):
I'F NMR

(376 MHz, CDCl5):
HRMS

(APCI) m/z:

Yield:70% yield
Colour: Light brown solid
Melting point: 110-112°C

§ 7.42-7.40 (m, 1H), 7.38 — 7.32 (m, 1H), 7.13 (t, J = 7.5 Hz, 1H),
7.08 (d, J = 8.2 Hz, 1H), 5.28 (q, 3Jyur = 7.9 Hz, 1H), 2.42 (s, 1H),
1.67 (s, 3H).

169.1 (q, *Jep = 5.3 Hz), 155.8, 131.0, 130.1, 124.0, 123.7, 123.4 (q,
Jep=267.0Hz), 111.1,92.0 (q, 2Jc.r = 36.0 Hz), 77.6, 28.5.
§-57.2.

Calcd for C;{HyO,F5: 213.0522 [M-OH]*; found: 213.0526.

(Z)-4,6-dimethoxy-3-methyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2h)

O Ho
\O%F
FF
TH NMR
(500 MHz, CDCl5):
13C NMR
(100 MHz, CDCl5):
IYF NMR

(376 MHz, CDCl5):
HRMS
(APCI) m/z:

Yield: 60 % yield
Colour: Brown solid
Melting point: 102-104°C

§6.26 (d, J= 1.9 Hz, 1H), 6.16 (d, J = 1.9 Hz, 1H), 5.24 (q, *Jpr =
7.9 Hz, 1H), 3.85 (s, 3H), 3.79 (s, 3H), 2.49 (bs, 1H), 1.75 (s, 3H).
§169.5 (q, 3Jcr="5.0 Hz), 163.5, 157.8, 157.4,123.5 (q, 'Je.p=267.0
Hz), 108.9, 94.3,91.6 (q, 2Jc.r = 36.0 Hz), 89.0, 77.8, 55.9, 55.7, 27.0
§5-57.2

Calcd for C3H304F3: 273.0733 [M-OH]*; found 273.0737

(Z)-4-chloro-3-methyl-7-nitro-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol

(2i)

Cl

HO

TH NMR
(400 MHz, CDCl):
13C NMR
(100 MHz, CDCl,):
YF NMR
(376 MHz, CDCl5):

Yield: 70 %
Colour: Yellow solid
Melting point: 107-109°C

§8.11 (s, 1H), 7.67 (d, J= 2.2 Hz, 1H), 5.47 (q, *Jsr= 8.0 Hz, 1H),
2.81 (bs, 1H), 1.74 (s, 3H).

§167.1(q, 3Jer= 5.0 Hz), 147.9, 136.3, 133.1, 130.0, 129.5, 126.1,
122.4 (q, Jer = 269.0 Hz), 95.4 (q, 2Jc.r = 37.0 Hz), 76.5, 28.7
5-57.8
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HRMS
(APCI) m/z:

Calcd for C;{H;0O4NCIF3: 291.9983 [M-OH]*; found 291.9984

(Z)-5-chloro-3,6-dimethyl-2-(2,2, 2-trifluoroethylidene)- 2, 3-dihydrobenzofuran-3-ol (2j)

HO
Cl
=
F F
H NMR
(400 MHz, CDCly):
13C NMR

(100 MHz, CDCly):

I'F NMR

(376 MHz, CDCl,):
HRMS

(APCI) m/z:

Yield: 60 %
Colour: Yellow solid
Melting point: 90-92°C

§7.37 (s, 1H), 6.98 (s, 1H), 5.28 (q, 3Jy.r = 7.8 Hz, 1H), 2.39 (s,
3H), 2.32 (s, 1H), 1.67 (s, 3H)

5 169.1 (q, *Jer = 5.0 Hz), 154.3, 139.3, 129.2, 124.7, 123.3 (q,
o= 268.0 Hz), 124.15, 113.2, 92.3 (q, 2Jer = 36.0 Hz), 77.3,
28.6,20.9

5-57.3

Calcd for C,H(O,CIF;: 261.0289 [M-OH]*; found 261.0291

(Z)-3,5-dimethyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2K)

IH NMR
(400 MHz, CDCly):
13C NMR
(100 MHz, CDCly):

F NMR

(376 MHz, CDCl5):
HRMS

(APCI) m/z:

Yield: 50 %
Colour: Yellow solid
Melting point: 95-97°C

§7.20 (s, 1H), 7.15 — 7.12 (m, 1H), 6.96 (d, J= 8.3 Hz, 1H), 5.24 (q,
3Jr=1.9 Hz, 1H), 2.35 (s, 3H), 1.66 (s, 3H).

§ 169.4 (q, 3Jcr = 5.0 Hz), 153.7, 133.6, 131.3, 129.9, 123.9 123.3
(q, Jer = 268.0 Hz), 110.5, 91.5 (q, 2Jer = 36.0 Hz), 77.6, 28.4,
21.0.

§5-57.2

Calcd for C,H;{O,F3: 227.0678 [M-OH]"; found 227.0683

(Z)-3,5-dimethyl-7-nitro-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (21)

HO
o F
NO, FF
H NMR
(500 MHz, CDCls):
13C NMR

Yield: 55 %
Colour: Brown solid
Melting point: 123-125°C

§7.93 (d, J=2.4 Hz, 1H), 7.51 (d, J = 1.5 Hz, 1H), 5.43 (q, Jp.r =
7.9 Hz, 1H), 2.54 (s, 1H), 2.45 (s, 3H), 1.72 (s, 3H)
§167.7 (q, *Jer = 5.0 Hz), 147.4, 134.7, 134.3, 132.7, 130.2, 126.3,
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(125 MHz, CDCly):  122.6 (q, 'Je.r = 268.8 Hz), 94.5 (q, 2Jc.r = 36.3 Hz), 76.6, 28.6, 20.8.
1SF NMR 5-57.7

(376 MHz, CDCL):

HRMS C1,H;004NF5: 272.0529 [M-OH]*; found 272.0533

(APCI) m/z:

(Z)-7-methoxy-3-phenyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2m)

Yield: 50 %
Colour: Pale yellow solid
Melting point: 108-110°C

'H NMR § 7.40 — 7.35 (m, 4H), 7.34 — 7.30 (m, 1H), 7.09 (d, J = 8.4 Hz, 1H),
(400 MHz, CDCly):  6.72 (d, J=2.2 Hz, 1H), 6.65 — 6.62 (m, 1H), 5.08 (q, *Ju.r = 7.9 Hz,
1H), 3.83 (s, 3H), 2.69 (s, 1H).

13C NMR 3 170.0 (q, 3Jcr= 5.1 Hz), 162.5, 157.8, 142.3, 128.6, 128.2, 125.4,

(100 MHz, CDCl3):  123.3 (q, 'Jcr = 269.0 Hz), 122.6, 110.8, 96.9, 94.4 (q, 2Jc.r = 36.5
Hz), 81.4,55.9

YF NMR 0-57.3

(376 MHz, CDCl,):

HRMS Calcd for C;7H;505F3: 305.0784 [M-H,O]*; found 305.0786

(APCI) m/z:

(Z)-5-bromo-3-phenyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2n)

Yield: 70 %
Colour: Brown liquid
Melting point: NA

H NMR §7.43 —7.40 (m, 1H), 7.34 —7.27 (m, 5H), 7.25 (d, J=2.1 Hz, 1H),
(400 MHz, CDCLy):  7.00 (d, J = 8.6 Hz, 1H), 5.05 (q, 3Js.r- = 8.0 Hz, 1H), 2.76 (s, 1H).
13C NMR 8 167.7 (d,3Jcr=5.0 Hz), 154.1, 140.2, 133.0, 131.8, 127.7, 127.5,

(100 MHz, CDCl): 126.9, 124.1, 115.4, 111.7,94.0 (q, 2Jc.r=37.0 Hz), 80.4

F NMR 0-57.4

(376 MHz, CDCl,):

HRMS Calcd for C;4H;¢O,BrF3: 352.9783 [M-OH]*; found 352.9786
(APCI) m/z:

(Z)-5-chloro-3-phenyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (20)
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Yield: 70 %
Colour: Yellow solid
Melting point: 138-140°C

H NMR § 7.50 — 7.48 (m, 1H), 7.39 — 7.38 (m, 1H), 7.38 — 7.36 (m, 3H),
(400 MHz, CDCly):  7.36 - 7.34 (m, 1H), 7.33 — 7.32 (m, 1H), 7.07 (d, J = 8.6 Hz, 1H),
5.12(q, 3Jur=7.8 Hz, 1H), 1.25 (s, 1H)

13C NMR 0 168.8, 155.2, 141.3, 134.0, 132.9, 128.8, 128.5, 128.0, 125.1,
(100 MHz, CDCl5): 116.5,112.8,95.0 (q, 'Jc.r=36.0 Hz), 81.4.

19F NMR 0-57.5

(376 MHz, CDCl,):

HRMS Calcd for C;6H;(¢ClO,F3: 309.0289 [M-OH]*; found 309.0289
(APCI) m/z:

(Z)-3-phenyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzofuran-3-ol (2p)
Yield: 55 %

Colour: Brown liquid

Melting point: NA

TH NMR 07.41-731 (m, 6H), 7.24 — 7.16 (m, 2H), 7.13 — 7.08 (m, 1H), 5.11

(400 MHz, CDCl3):  (q, *Ji.r= 8.0 Hz, 1H), 2.75 (s, 1H)

13C NMR 3 169.1 (q, 3Jcr= 5.0 Hz), 156.3, 141.9, 131.1, 130.6, 128.6, 128.2,

(100 MHz, CDCl3): 125.2, 124.8, 124.2, 123.2 (q, 'Jcr = 267.0 Hz), 111.1, 94.4 (q, 2Jc.r
=37.0 Hz), 81.6

'F NMR 0-57.3

(376 MHz, CDCl5):

HRMS Calcd for CisH;,0,F; =275.0678 [M-OH]"; found 275.0681

(APCI) m/z:

3. Preparation of indolin derivatives

3.1. General Procedure for preparation of indolin derivative

Similar procedure as described above was followed for the synthesis of 4a-o0 and the
product was obtained in 40-90% yield.

3.2. Physical and spectral data

(Z)-3-methyl-1-(methylsulfonyl)-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (4a)
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HO

N F
Ms F F
'H NMR
(500 MHz, CDCl5):
13C NMR
(100 MHz, CDCl5):

I'F NMR

(376 MHz, CDCl,):
HRMS

(APCI) m/z:

Yield: 80 %
Colour: Brown liquid
Melting point: NA

§ 7.46 — 7.40 (m, 3H), 7.28 (s, 1H), 5.74 (q, 3J;.p = 8.5 Hz, 1H), 3.13
(s, 3H), 2.28 (s, 1H) 1.69 (s, 3H)

§ 153.4 (d, 3Jcr = 4.0 Hz), 140.7, 135.5, 130.5, 126.7, 123.4, 122.5
(q, Jer = 267.0 Hz), 117.0, 104.8 (q, 2Jcr = 37.0 Hz), 78.8, 40.4,
27.3.

§-59.5

Calcd for C,H,0O3NF3S: 290.0457 [M-OH]*; found 290.0458

(Z)-3-methyl-1-tosyl-2-(2, 2, 2-trifluoroethylidene)indolin-3-ol (4b)

HO

N F

\

Ts F F
'H NMR
(500 MHz, CDCl):

13C NMR
(100 MHz, CDCly):

I'F NMR

(376 MHz, CDCl5):
HRMS

(APCI) m/z:

Yield: 70 %
Colour: White solid
Melting point: 167-169°C

§7.72 — 7.66 (m, 1H), 7.54 — 7.48 (m, 2H), 7.40 — 7.34 (m, 1H), 7.25
(d,J=7.5 Hz, 1H), 7.21 (d, J= 7.4 Hz, 1H), 7.16 (d, J = 8.5 Hz, 2H),
5.79 (qd, 3Jyr = 8.6, 1.4 Hz, 1H), 2.34 (s, 3H), 1.77 (s, 1H), 1.05 (s,
3H)

§ 154.0 (d, 3Jcr = 6.0 Hz), 145.3, 140.3, 136.0, 134.0, 130.1, 130.0,
128.2, 126.8, 123.1, 122.3 (q, Je= 268.0 Hz), 118.7, 107.2 (q, Yc.r
=38.0 Hz), 27.1, 21.6.

5 -58.8

Calcd for C;gH;603NF;S: 366.0770 [M-H,O]"; found 366.0771

tert-butyl (Z)-3-hydroxy-3-methyl-2-(2,2, 2-trifluoroethylidene)indoline- I-carboxylate (4c¢)

HO

N F
Boc F F
'H NMR
(400 MHz, CDCl5):

13C NMR
(100 MHz, CDCly):

Yield: 60 %
Colour: White solid
Melting point: 153-155°C

§7.88 (d, J= 8.2 Hz, 1H), 7.50 — 7.42 (m, 1H), 7.39 — 7.29 (m, 1H),
7.21 —7.09 (m, 1H), 5.65 (s, 1H), 1.68 (s, 3H), 1.64 (s, 9H), 1.63 (s,
1H).

51743, 173.3, 149.7, 143.2, 130.7, 130.3, 124.9, 123.4, 115.9, 96.3,
87.8, 85.2, 31.1, 28.1
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19F NMR 0-57.2

(470 MHz, CDCls):

HRMS Calcd for C16H1803NF3: 330.1312 [M+H]+, found 330.1349

(APCI) m/z:

(Z)-1-(methylsulfonyl)-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (4d)

OH Yield: 80 %
Colour: Brown solid

N "~ N—f Melting point: 130-132°C

Ms F F
TH NMR 0 7.52-7.49 (m, 2H), 7.45 —7.41 (m, 1H), 7.31 — 7.27 (m, 1H), 5.81
(500 MHz, CDCl3):  (qd, 3Jyr= 8.4, 1.6 Hz, 1H), 5.55 (s, 1H), 2.97 (s, 3H), 2.53 (bs, 1H)
13C NMR 3 149.3 (q, 3Jcr = 5.0 Hz), 142.2, 131.4, 130.9, 126.9, 125.4, 122.2
(125 MHz, CDCl3):  (q, Jc.r=267.5Hz), 117.8, 109.2 (q, 2Jc.r = 36.3 Hz), 73.9, 39.0.
F NMR 0-59.7
(376 MHz, CDCl,):
HRMS Calcd for C;1H;9O3NF3S: 276.0301 [M-OH]"; found 276.0300
(APCI) m/z:

(Z)-5,6-dimethoxy- 1-(methylsulfonyl)-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (4e)

OH
_0
\O N F
Ms F F
TH NMR
(400 MHz, CDCl5):
13C NMR

(126 MHz, CDCL):

'F NMR

(376 MHz, CDCl5):
HRMS

(APCI) m/z:

Yield: 50 %
Colour: White solid
Melting point: 153-155°C

§7.12 (s, 1H), 7.00 (s, 1H), 5.81 (q, 3Jyr = 8.4 Hz, 1H), 5.47 (d,
1H), 3.93 (s, 3H), 3.91 (s, 3H), 2.87 (s, 3H), 2.34 (bs, 1H)

5 151.4, 149.9 (q, 3Jer = 5.0 Hz), 148.6, 135.6, 122.5, 121.8 (q,
e = 267.5 Hz), 110.3 (q, 2Jc.r = 36.3 Hz), 107.4, 102.1, 74.0,
56.4,56.4,37.6

§-50.6

Calcd for C;3H;405NF;5S: 336.0512 [M-OH]"; found 336.0513

(Z)-5-chloro-1-(methylsulfonyl)-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (4f)

OH
Cl
N F
Ms F F
TH NMR

(400 MHz, CDCl,):

Yield: 70 %
Colour: Off white solid
Melting point: 147-149°C

8 7.50 — 7.47 (m, 1H), 7.43 (d, J = 8.3 Hz, 1H), 7.42 — 7.38 (m,
1H), 5.81 (qd, 3J;.r = 8.3, 1.7 Hz, 1H), 5.54 (d, J = 7.6 Hz, 1H),
3.00 (s, 3H), 2.49 (d, J = 7.8 Hz, 1H)
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13C NMR

(125 MHz, DMSO-
dg+CDCl5):

19F NMR

(376 MHz, CDCl,):
HRMS

(APCI) m/z:

8 155.2 (q3Jcr= 5.0 Hz), 145.2, 140.0, 136.4, 134.7, 130.5, 127.0
(q, Jer=267.5Hz), 123.5,112.9 (q, 2Jc.r = 36.3 Hz), 77.4, 43.1.

0-59.8

Calcd for C;1HgO;CINF3S: 309.9911 [M-OH]*; found 309.9910

(Z)-5-bromo-1-(methylsulfonyl)-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (4g)

OH
Br
N F
Ms F F
'H NMR

(400 MHz, CDCly):

13C NMR

(100 MHz, DMSO-
d6+CDC13)Z

1'F NMR

(376 MHz, CDCl5):
HRMS

(APCI) m/z:

Yield: 70 %
Colour: Pale yellow solid
Melting point: 140-142°C

§7.63 (d,J= 1.6 Hz, 1H), 7.59 — 7.50 (m, 1H), 7.37 (d, /= 8.5 Hz,
1H), 5.81 (qd, 3Jir = 8.3, 1.6 Hz, 1H), 5.54 (s, 1H), 2.99 (s, 3H),
2.62 (bs, 1H)

5 149.0 (q, 3Jer = 3.8 Hz), 139.8, 134.3, 131.6, 127.4, 121.0 (q,
er = 266.0 Hz) 118.3, 117.9, 107.1 (q, 2Jer = 36.0 Hz), 71.4,
37.2.

5-59.7

Calcd for C;{H9O3BrNF;S: 353.9406 [M-OH]"; found 353.9404

(Z)-5-fluoro-1-(methylsulfonyl)-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (4h)

OH
F
N F
Ms F F
TH NMR

(400 MHz, CDCly):

13C NMR
(100 MHz, DMSO-
d6+CDC13):

19F NMR

(376 MHz, CDCl,):
HRMS

(APCI) m/z:

Yield: 65 %
Colour: Brown
Melting point: 138-140°C

8 7.63 — 7.62 (m, 1H), 7.56 — 7.54 (m, 1H), 7.38 — 7.36 (m, 1H),
5.81 (qd, 3y = 8.3, 1.6 Hz, 1H), 5.54 (m, 1H), 2.99 (s, 3H), 2.62
(bs, 1H).

8 159.7 (d, A= 245.4 Hz), 149.5 (q, Jc.r=4.0 Hz), 136.4, 134.2
(d, AJcp = 8.2 Hz), 121.0 (q, Jer = 268.0 Hz), 117.7 (d, A=
8.4 Hz), 115.4 (d, AJcr = 24.0 Hz), 111.5 (d, AUcr = 24.6 Hz),
107.0 (q, 2Jc.r = 36.0 Hz), 71.4, 36.7

5-59.8, -114.0

Calcd for C;1HoO;3NF,4S: 294.0206 [M-OH]"; found 294.0205
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(Z)-1-(methylsulfonyl)-5-phenyl-2-(2, 2, 2-trifluoroethylidene)indolin-3-ol (4i)

Ms F F
'H NMR
(500 MHz, CDCl,):

13C NMR
(125 MHz, CDCly):

19F NMR

(376 MHz, CDCl,):
HRMS

(APCI) m/z:

Yield: 80 %
Colour: Pale yellow
Melting point: 140-142°C

§7.72 (d,J= 1.7 Hz, 1H), 7.66 — 7.63 (m, 1H), 7.58 — 7.54 (m,
3H), 7.49 — 7.44 (m, 2H), 7.41 — 7.37 (m, 1H), 5.84 (qd, 3Jy.r
= 8.3, 1.6 Hz, 1H), 5.62 (s, 1H), 3.03 (s, 3H), 2.43 (bs, 1H).
5149.5, 141.4, 140.4, 139.8, 132.0, 129.8, 129.1, 128.0, 127.1,
127.0 (q, Jer = 268.8 Hz), 123.9, 118.1, 109.0 (q, 2Jc.r = 36.3
Hz), 74.2, 39.2

5-59.7

Calcd for C{7H403NF3S: 352.0614 [M-OH]*; found 352.0612

(Z)-5-chloro-3-methyl-1-(methylsulfonyl)-2-(2, 2, 2-trifluoroethylidene)indolin-3-ol (4j)

HO
Cl

N F
Ms F F

H NMR
(400 MHz, CDCL):
13C NMR
(125 MHz, CDCL):

1'F NMR

(376 MHz, CDCl5):
HRMS

(APCI) m/z:

Yield: 50 %
Colour: Light yellow liquid
Melting point: NA

8 7.42 — 7.36 (m, 2H), 7.32 (d, J = 8.5 Hz, 1H), 5.74 (q, 3Jcr =
8.5 Hz, 1H), 3.15 (s, 3H), 2.33 (bs, 1H), 1.68 (s, 3H).

8 153.0 (d, 3Jer = 5.0 Hz), 139.2, 137.3, 132.1, 130.4, 123.7,
122.2 (q, YJer = 267.5 Hz), 118.2, 105.0 (q, 2Jer = 36.3 Hz),
78.7,40.7, 27.4

§-59.5

Calcd for C;,H1O3NCIF;S: 324.0067 [M-OH]*; found
324.0069

(Z)-5-bromo-3-methyl-1-(methylsulfonyl)-2-(2, 2, 2-trifluoroethylidene)indolin-3-ol (4k)

HO
Br

\

Ms F F

IH NMR
(400 MHz, CDCly):
13C NMR

Yield: 70 %
Colour: Light yellow liquid
Melting point: NA

§7.56 —7.51 (m, 2H), 7.28 (s, 1H), 5.74 (q, *Jir = 8.5 Hz, 1H),
3.15 (s, 3H), 2.38 (s, 1H), 1.68 (s, 3H).
8 152.9 (q, 3Jcr = 5.0 Hz), 139.7, 137.6, 133.3, 126.7, 122.2 (q,
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(100 MHz, CDCly): Jer=267.0 Hz), 119.6, 118.5, 104.9 (q, 2Jc.r = 37.0 Hz), 78.8,

40.8, 27.5.
YF NMR 0-59.5
(376 MHz, CDCl5):
HRMS Calcd for C,H;1O3NBrF;S: 367.9562 [M-OH]"; found
(APCI) m/z: 367.9561

(Z)-1-(methylsulfonyl)-3-phenyl-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (41)
Yield: 60 %

Colour: Pale brown

Melting point: 157-159°C

Ms F F

TH NMR 6 7.55(d,J=28.1Hz, 1H), 7.47 — 7.43 (m, 1H), 7.42 — 7.33 (m, SH),

(500 MHz, CDCl3):  7.30 —7.25 (m, 2H), 5.57 (q, *Ji.r = 8.0 Hz, 1H), 2.94 (s, 3H), 2.77 (s,
1H)

13C NMR 8 153.4 (q, 3Jcr = 5.0 Hz), 141.8, 140.3, 131.0, 128.9, 128.8, 126.9,

(100 MHz, CDCl3):  126.4,125.1, 122.4 (q, 'Jc.p=268.0 Hz), 117.2, 108.4 (q, 2Jc.r=37.0
Hz), 83.0, 39.7

YF NMR 0-59.6

(471 MHz, CDCl5):

HRMS Calcd for C;7H4O3NF3S: 352.0614 [M-OH]*; found 352.0613

(APCI) m/z:

(Z)-5-chloro-1-(methylsulfonyl)-3-phenyl-2-(2,2, 2-trifluoroethylidene)indolin-3-ol (4m)
Yield: 70 %

Colour: Light yellow liquid

Melting point: NA

Ms F F
TH NMR 0 7.58 —7.56 (m, 1H), 7.43 — 7.38 (m, 7H), 5.55 (q, *Jy.r = 8.5 Hz,
(400 MHz, CDCl): 1H), 2.98 (s, 3H), 2.88 (s, 1H)
13C NMR d 153.0 (q, 3Jcr = 5.3 Hz), 140.8, 139.7, 137.9, 133.8, 129.2,
(75 MHz, CDCly): 129.1, 128.3, 126.3, 122.2 (q, Jc.r = 268.8 Hz), 119.9, 118.8,

108.7 (q, 2Jc.r=36.8 Hz). 82.9, 39.9.

YF NMR 0-59.6
(376 MHz, CDCl5):
HRMS Calcd for C;7H;305NCIF;S: 386.0224 [M-OH]*; found 386.0221
(APCI) m/z:

(Z)-5-bromo-1-(methylsulfonyl)-3-phenyl-2-(2, 2, 2-trifluoroethylidene)indolin-3-ol (4n)
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Yield: 70 %
Colour: Pale yellow liquid
Melting point: NA

Ms F F
TH NMR d 7.58-7.56 (m, 1H), 7.42 — 7.38 (m, 7H), 5.54 (q, *Jy.r = 8.0 Hz,
(500 MHz, CDCl5): 1H), 2.98 (s, 3H), 2.90 (bs, 1H)
13C NMR d 152.9 (q, 3Jcr = 5.0 Hz), 140.7, 139.5, 137.8, 133.7, 129.1,
(100 MHz, CDCl5): 128.9, 128.2, 126.2, 122.0 (q, Jcr = 267.0 Hz), 119.8, 118.7,
108.6 (q, 2Jc.r=37.0 Hz), 82.8, 39.8.
YF NMR 0-59.6
(471 MHz, CDCl,):
HRMS Calcd for C;7H303NBrF;S: 429.9719 [M-OH]*; found 429.9718

(APCI) m/z:

(Z)-5-bromo-3-(2-fluorophenyl)-1-(methylsulfonyl)-2-(2, 2, 2-trifluoroethylidene)indolin-3-
ol (40)

Yield: 65 %

Colour: Pale orange liquid

Melting point: NA

Ms F F

TH NMR 0 7.80 — 7.74 (m, 1H), 7.59 — 7.54 (m, 1H), 7.47 — 7.39 (m, 2H),

(400 MHz, CDCl5): 7.34 —7.26 (m, 2H), 7.11 — 7.02 (m, 1H), 5.36 (q, 3Ju./= 8.0 Hz,
1H), 3.13 (s, 3H), 3.06 (bs, 1H).

13C NMR 3 159.3 (d, AJcr = 249.2 Hz), 151.3 (q, 3Jcr = 4.0 Hz), 140.8,

(100 MHz, CDCl,): 137.0, 133.8, 131.4 (d, ~Jcr = 8.4 Hz), 127.9, 127.4, 127.1 (d,
ArJor=10.9 Hz), 124.4 (d, AJc.r = 3.1 Hz), 122.1 (q 'Jc.p = 268.0
Hz), 119.7,118.9,116.7 (d, 2 Jcr=21.4 Hz), 107.7 (q *Jc.r = 38.0
Hz), 80.2, 39.9.

YF NMR 0-59.6,-108.3

(376 MHz, CDCl):

HRMS Calcd for C7H,03NBrF,S: 447.9625 [M-OH]"; found 447.9624

(APCI) m/z:

4. Preparation of benzothiophene derivative

Similar procedure as described above was followed for the synthesis of 6a and the
product was obtained in 80% yield.

(Z)-3-methyl-2-(2,2, 2-trifluoroethylidene)-2, 3-dihydrobenzo[b]thiophen-3-ol (6a)
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HO Yield: 80 %
Colour: White solid
- Melting point: 86-88°C

S F
FF
H NMR §7.42 — 7.40 (m, 1H), 7.33 — 7.29 (m, 1H), 7.24 — 7.20 (m, 2H), 6.13
(400 MHz, CDCLy):  (q, *Jy.r= 8.0 Hz, 1H), 2.48 (s, 1H), 1.63 (s, 3H)
13C NMR § 158.9 (q, 3Jer = 4.0 Hz), 141.8, 134.7, 130.2, 126.2, 124.3, 123.9

(100 MHz, CDCl3):  (q, Jcr=268.0 Hz), 122.1, 109.1 (q, 2Jc.r = 35.0 Hz), 85.3, 31.4
YF NMR 0-59.7

(376 MHz, CDCl,):

HRMS Calcd for C; HyOF;S: 229.0293 [M-OH]"; found 229.0291
(APCI) m/z:

5. Further derivatization
5.1. Synthesis of 2-(2,2,2-trifluoroethyl)benzofuran-3(2H)-one (2aa)

In an oven dried nitrogen purged flask, 2a (50 mg, 1.0 eq.) and triethylamine (1.5 eq.)
was suspended in toluene (1.0 mL). The reaction mixture was refluxed for 2 h. After completion
(as monitored by TLC), the solvent was removed under reduced pressure. The crude was then
purified using silica gel column chromatography to obtain pure product (2aa).

0 Yield: 95 %
Colour: Colourless liquid
o F Melting point: NA
F F
'H NMR 67.71 =7.65 (m, 2H), 7.21 - 7.13 (m, 2H), 4.77 (d, J=10.0
(400 MHz, CDCl): Hz, 1H), 2.91 — 2.81 (m, 1H), 2.47 — 2.39 (m, 1H).
13C NMR 5 199.0, 172.8, 138.8, 124.7, 122.8, 118.6 (q 'Jc.r = 263.0
(100 MHz, CDCl5): Hz), 114.0, 78.8, 36.1 (q, 2Jc.r = 30.6 Hz)
19F NMR 0-64.2
(376 MHz, CDCl,):
HRMS Calcd for C;(H;0O,F3: 215.0314 [M-H]*; found 215.0327

(APCI) m/z:

5.2. Synthesis of (Z)-3-methyl-3-(prop-2-yn-1-yloxy)-2-(2,2,2-trifluoroethylidene)-2,3-
dihydrobenzofuran (2ga)

In a round bottom flask, 2g (100 mg, 1.0 eq) and sodium hydride (1.5 eq.) were
suspended in DMF (2.0 mL) at 0°C. The reaction was stirred for 30 min maintaining the
temperature. To the stirring mixture, propargyl bromide (1.1 eq.) was added dropwise. The
reaction mixture was then stirred for 2 h. After completion (as monitored by TLC), the reaction
was quenched with ice cold water and extracted 3 times with ethyl acetate. Combined organic
layer was washed with brine, dried over Na,SO, and concentrated under reduced pressure. The
crude was then purified using silica gel column chromatography to obtain pure product (2ga).
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// Yield: 80 %
O\/ Colour: Colourless liquid

Melting point: NA

0] F
FF

TH NMR 6 7.40 —7.37 (m, 2H), 7.18 — 7.14 (m, 1H), 7.10 — 7.08 (m,

(500 MHz, CDCl5): 1H), 5.30 (q, *Jy.r= 8.0 Hz, 1H), 3.80 (dd, /= 14.6, 2.4 Hz,
1H), 3.59 (dd, J=14.6, 2.5 Hz, 1H), 2.38 (t,J=2.5 Hz, 1H),
1.71 (s, 3H)

13C NMR 3165.1(q,3Jc./=5.0Hz), 156.6,131.4,125.6, 124.5, 124.1,

(125 MHz, CDCl): 123.2(q, 'Jer=267.5Hz), 111.2,93.1 (q, 2Jc.r = 36.3 Hz),
83.3,79.2, 74.6, 53.2, 28.8

YF NMR 6-57.2

(376 MHz, CDCl5):

HRMS Calcd for C4H 10,F3: 269.0784 [M+H]*; found 269.0784

(APCI) m/z:

5.3. Synthesis of (Z)-1-(methylsulfonyl)-2-(2,2,2-trifluoroethylidene)indolin-3-one (4da)

In an oven dried nitrogen purged flask, 4d (20 mg, 1 eq.) and pyridinium
chlorochromate (1.5 eq.) was suspended in DCM (1 mL). The reaction mixture was stirred at
rt for 2 h. After completion (as monitored by TLC), the reaction was filtered through celite.
The celite was washed several times with DCM. The combined organic filtrate was washed
with brine, dried over Na,SO,, and concentrated under reduced pressure. The crude was then
purified using silica gel column chromatography to obtain pure product (4da).

0 Yield: 95 %
Colour: Brown liquid
N D—Fr Melting point: NA
Ms F F
TH NMR 6794 (d,J=8.4Hz, 1H), 7.87 — 7.85 (m, 1H), 7.73 — 7.69
(400 MHz, CDCl5): (m, 1H), 7.34 (t, J = 7.5 Hz, 1H), 6.81 (q, 3J.r = 9.0 Hz,
1H), 3.10 (s, 3H)
13C NMR o 184.4, 151.1, 137.8, 126.7, 125.7, 123.8, 118.4, 116.2,
(100 MHz, CDCl5): 109.0 (q, 2Jc.r = 39.0 Hz), 40.5.
1YF NMR 0-57.2
(470 MHz, CDCl,):
HRMS Calcd for C;;HgOsNF;S: 292.0250 [M+H]*; found
(APCI) m/z: 292.0248

5.4. Synthesis of (Z)-3-methyl-1-(methylsulfonyl)-2-(2,2,2-trifluoroethylidene)-5-
((trimethylsilyl)ethynyl)indolin-3-ol (4ga)
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In an oven dried nitrogen purged flask, 4g (100 mg, 1.0 eq.), triethylamine (5.0 eq.),
Cul (0.01 eq.) and Pd(PPh;),Cl, (0.03 eq.) was suspended in dry THF (1.0 mL). The mixture
was purged with nitrogen and TMS-acetylene (1.1 eq.) was added. The reaction mixture was
stirred at 80°C for 8 h. After completion (as monitored by TLC), the reaction was cooled to rt
and filtered through celite. The celite was washed several times with diethyl ether. The
combined organic filtrate was washed with brine, dried over Na,SO,, and concentrated under
reduced pressure. The crude was then purified using silica gel column chromatography to
obtain pure product (4ga).

Yield: 90 %
T™S HO Colour: Colourless liquid

N Melting point: NA
N F
Ms F F
'H NMR 6754 (d,J=12Hz, 1H), 7.52 -7.48 (m, 1H), 7.33 (d, J =
(400 MHz, CDCl5): 8.3 Hz, 1H), 5.74 (q, 3Jy.r= 8.0 Hz, 1H), 3.12 (s, 3H), 1.67
(s, 3H), 0.26 (s, 9H)
13C NMR 8 153.1(d,*Jc.r=5.0Hz), 140.5, 135.7, 134.3, 127.0, 122.4
(125 MHz, CDCl5): (q, 'Jer = 267.5 Hz), 121.7, 116.8, 104.9 (q, 2Jc.r = 36.3
Hz), 103.7, 95.6, 78.8, 40.7, 27.5
'F NMR 0-59.5
(376 MHz, CDCl,):
HRMS Calcd for C;7H,003;NF;SSi: 404.0958 [M+H]*; found
(APCI) m/z: 404.0955

5.5. Synthesis of (Z)-3-methyl-1-(methylsulfonyl)-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-2-(2,2,2-trifluoroethylidene)indolin-3-ol (4gb)

In an oven dried nitrogen purged flask, 4g (20 mg, 1.0 eq.), bis(pinacolato)diboron (1.2
eq.) and KOAc (3.0 eq.) was suspended in dry 1,4-dioxane (1.0 mL). To this mixture, catalytic
amount of Pd(dppf)Cl, (< 1 mg) was added. The reaction mixture was stirred at 90°C for 2 h.
After completion (as monitored by TLC), the reaction was cooled to rt and filtered through
celite. The celite was washed several times with diethyl ether. The combined organic filtrate
was washed with brine, dried over Na,SO, and concentrated under reduced pressure. The crude
was then purified using silica gel column chromatography to obtain pure product (4gb).
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Yield: 80 %
Q HO Colour: Viscous colourless liquid

o B Melting point: NA
N F

Ms F F
'H NMR 5 7.88 (s, 1H), 7.87-7.84 (m, 1H), 7.41 (d, J= 8.0 Hz, 1H),
(400 MHz, CDCl;): 5.74 (q, *Ju.r = 8.0 Hz, 1H), 3.12 (s, 3H), 2.11 (s, 1H), 1.70

(s, 3H), 1.35(d, J= 1.9 Hz, 12H)

3BC NMR 0 153.4,143.1, 142.3, 136.7, 135.6, 129.9, 115.9, 104.7 (q,
(175 MHz, DMSO- 2Jc.r=36.8 Hz), 84.0, 39.4, 29.6, 24.9, 24.7
dg+CDCly):
YF NMR 0-59.5
(376 MHz, CDCls):
HRMS Calcd for C;gH,3NBF;05S: 416.1309 [M-OH]*; found
(APCI) m/z: 416.1307

5.6. Synthesis of (Z)-3-methyl-1-(methylsulfonyl)-5-phenyl-2-(2,2,2-
trifluoroethylidene)indolin-3-ol (4gc)

In an oven dried nitrogen purged flask, 4g (100 mg, 1 eq.), phenyl boronic acid (1.2
eq.), K;CO; (3.0 eq.) were suspended in 1,4-dioxane:H,O (1:1; 2.0 mL). The mixture was
purged with nitrogen and Pd(PPh3), (0.05 eq.) was added. The reaction mixture was stirred at
100°C for 8 h. After completion (as monitored by TLC), the reaction was cooled to rt and
filtered through celite. The celite was washed several times with diethyl ether. The combined
organic filtrate was washed with brine, dried over Na,SO,, and concentrated under reduced
pressure. The crude was then purified using silica gel column chromatography to obtain pure
product (4gc).

Yield: 90 %
Colour: Brown liquid
Melting point: NA

| F
Ms F F
IH NMR 0 7.65 —7.56 (m, 4H), 7.48 — 7.44 (m, 3H), 7.40 — 7.36 (m,
(400 MHz, CDCl5): 1H), 5.77 (q, 3Ju.r = 8.0 Hz, 1H), 3.18 (s, 3H), 2.26 (s, 1H),
1.73 (s, 3H)
13C NMR 5149.5(q,*Jc.r=5.0Hz), 141.4, 140.4, 139.8,132.0, 129.8,
(125 MHz, CDCl,): 129.1, 128.0, 127.1, 123.9, 121.9 (q, Jcr = 267.5 Hz),
118.0, 109.0 (q, 2Jc.r=36.3 Hz), 74.1, 39.1
YF NMR 0-59.5
(376 MHz, CDCl5):
HRMS Calcd for C;gHs03NF3S: 366.0770 [M-OH]*; found
(APCI) m/z: 366.0769
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6. X-Ray Crystal Data

X-ray data for the compound was collected at room temperature on a Bruker D8 QUEST
instrument with an IpS Mo microsource (A =0.7107 A) and a PHOTON-III detector. The raw
data frames were reduced and corrected for absorption effects using the Bruker Apex 3 software
suite programs [1]. The structure was solved using intrinsic phasing method and further refined
with the SHELXL program and expanded using Fourier techniques [2]. Anisotropic
displacement parameters were included for all non-hydrogen atoms. All C bound H atoms were
positioned geometrically and treated as riding on their parent C atoms [C-H = 0.93-0.97 A, and
Uiso(H) = 1.5Ueq(C) for methyl H or 1.2Ueq(C) for other H atoms].

Crystal structure determination of 2a

Crystal Data for C;,H;O,F; (M =216.16 g/mol): monoclinic,

”%Q;Q/ space group P2, (no. 4),a= 8.510(8) A, b= 4.956(4) A, c=
@@ ,é ({/ 11.4819) A, = 10691(3)°, V= 4633(7)A3,Z= 2,T=
c1 vy 294.15 K, w(MoKa) = 0.146 mm!, Dcalc = 1.549 g/cm?, 9200
%@ o’ reflections measured (5.002° <20 < 60.688°), 2488 unique (Riy =

Za 0.0696, Rgigma = 0.0724) which were used in all calculations. The

final R; was 0.0629 (I > 20(I)) and wR, was 0.1962 (all data). CCDC 2352135 deposition
number contains the supplementary crystallographic data for this paper which can be obtained

free of charge at https://www.ccdc.cam.ac.uk/structures/

Crystal structure determination of 4g

?01 Crystal Data for C;;HoBrF;NO;S (M =372.16 g/mol):

6: o @ /,C? | . orthorhombic, space group Pna2;(no. 33),a=
65 000" 54629(7) A, b= 21.481(3) A, ¢ = 11.2799(13) A, V' =

s cs@ & # @%;2 1323.7(3) A3, Z = 4, T= 294.15 K, p(MoKa) = 3.305

] &551@ mm!, Dcalc = 1.868 g/cm3, 9707 reflections measured

L S (6.74° < 20 < 56.542°), 2982 unique (Riy = 0.0297,

Rgigma = 0.0459) which were used in all calculations. The final R; was 0.0293 (I > 2o(I))
and wR, was 0.0628 (all data). CCDC 2366081 deposition numbers contains the
supplementary crystallographic data for this paper which can be obtained free of charge at

https://www.ccdc.cam.ac.uk/structures/
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7. Computational Data

For better understanding of the electronic effect of the intermediate formed in the
plausible reaction mechanism, density functional theory (DFT) was performed in the
gas phase using Gaussian09 software. To perform the DFT calculations, B3LYP (Becke
three-parameter Lee—Yang—Parr exchange correlation functional) and the 6-
311G++(d,p) as basis set was used [3]. Geometries were optimized, and the frequency
calculations showed no negative eigenvalue. The optimized geometries were used to
perform natural bond orbital (NBO) calculations to calculate the atomic charges present
in the molecule [4]. Later this was used to evaluate Fukui indices for calculating
nucleophilic centre whether at position 1 or 2 (Table S1) using below equation.
f+=Qk(N +1) - Qk(N)

Where, Qk is charge on atom k; N is neutral system (or system which participates in the
reaction mechanism); N+1 is one electron added to the N system. The data are tabulated
in Table 2. Fukui indices provide an insight into the most probable nucleophilic (and
electrophilic) attack site. Based on the reaction mechanism there arise two possibilities,
the attack can probably take place via site 1 or site 2. Upon comparison, site 1 is
favoured for nucleophilic attack compared to position 2. The Fukui indices are positive
at site 1 compared to the negative values at site 2. The formation of 5-exo-dig cyclization

is justified as negative Fukui indices are insignificant [5, 6].

Table S1. Fukui indices for understanding the nucleophilic probability at the respective

atom.

S X=0 R=H 2g

! X=S R=H 6a'

K X=NH R=Ms 4a'

S CF R = Tosyl 4b'

X 3 R=Boc 4c'

N \R ] R=H
Intermediat Charge on atom f+

¢ X 1 2 For 1 For 2
2g° -0.673 0.089 -0.214 0.108 -0.105
4a’ -0.855 0.139 -0.275 0.014 -0.006
4b’ -0.845 0.086 -0.196 0.065 -0.100
4¢’ -0.745 0.146 -0.216 0.136 -0.057
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6a’ 0.121 0.145 -0.277 0.054 -0.012
-NH; -0.832 0.157 -0.277 0.056 -0.014
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8. Spectra of the synthesized compounds

H NMR for 2a at 400 MHz

TERRALLTES 3 g
TR | e ]
Parameter Value
1 DataFleName  C:/fUsers/ayazm/
OneDrive/ Desktop/ 2btp/
nmr/ 3a-w/ 3g/ 13-359-
LRS-2DNMR. jdx OH
2 Tite
3 Comment —
4 Origin Bruker BioSpin GmbH o F
5 Owner nmr F
6 Site
7 Spectrometer  spect
8 Author
9 Solvent coal3
10 Temperature 208.2
11 Pulse Sequence  2g30
12 Mumber of Scans 16
13 Receiver Gain 199
14 Relaxation Delay  1.0000
15 Pulse Width 15,0000
16 Acquisition Time ~ 1.4938
17 Acquisition Date  2022-06-14T04:53:32
15 Modification Date  2022-06-14T00:00:00
19 Spectrometer 400,14
Frequency
20 Spectral Width ~ 8012.7
21 Lowest Frequency -1546.2 i
22 Nudeus H il i
23 Acquired Size 12018
24 Spectral Size 65536
L T A .
soto P =
5858 5 & s
o4 s o -
T T T T T T T T T T T T T T T T T T T T
115 110 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
22 = ARRBRYZS = mwow e T
I3 B FENNIIRS 3 PR T &
22 & Bl i LI E IS
2 ST T N
Parameter Value OH
1 Data File Name C:f Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 3a-w/ e sezeans noee —
39/ 02-9024-LRS-13C. jdx 2] it ERR o
33 ARANE
2 Title 22 Song (&
Y e g F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect |
8 Author .,.,\,IF\’_’,V "
I !
1 1 Y | V.
9 Solvent cocls
10 Temperature 303.2 16:3 0 1‘24 1;0 9
11 Pulse Sequence zgpg30 1 (ppm) 1 (ppm) f1 (ppm)
12 Number of Scans 1024
13 Receiver Gain 191
14 Relaxation Delay 2,0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4939
17 Acquisition Date 2022-06-03T03:37:03
18 Modification Date  2022-06-03T00:00:00
19 Spectrometer 125.77
Frequency
20 Spectral Width 29761.5
21 Lowest Frequency  -2302.0
22 Nucleus 13C 1 |
23 Acquired Size 14873
24 Spectral Size 65538
1
L ' |
. Lot " L
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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YF NMR for 2a at 376 MHz

@ o os oW -

@ o~

9

Parameter

Data File Name

Title
Comment

origin
Owner

Site
Spectrometer
Author

Salvent

10 Temperature
11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width
16 Acquisition Time

17 Acquisition Date
18 Modification Date

13 Spectrometer

Frequency

20 Spectral Width

21 Lowest Frequency

22 Nudeus
23 Acquired Size
24 Spectral Size

Value
C:/ Users/ ayazm/ OneDrive/

Desktop/ 2btpf nmr/ 3a-w/
3g/ 02-5023-LRS-19F jax

Bruker BioSpin GmbH
nmr

spect

cocl3

298.2

zgfhiggn.2

16

210

3.0000

18,0000

0.7390
2022-06-02T13:14:26
2022-06-02T00:00:00
37%.496

89285.0
-82292.7
19F
65536
131072

-57 .58

T T T T T
-0 -20 -30  -40 -50

T
-60

T T T T T T T T T T T
-70 -80 -00 -100 -110 -120 -130 -140 -150 -160 -170
f1 (ppm

HRMS for 2a in APCI (-) MODE.

-180 -190 -200 -210

T

C:\Users\Suresh\Desktop\HRMS\LRS-3G

05/15/23 10:14:27

LRS-3G #1-21 RT: 0.01-0.11 AV: 10 NL: 2.29E8
T: FTMS - p APCI corona Full ms [50.0000-1800.0000]

Relative Abundance

100

209 198.0207

199.0331 202-f243
| P

215.0325
Ci0Hg O2 F3=215.0314
4.9084 ppm

216.0358

211.0212 54 3.0168

200

T
205

207.0826
|
T T

2qa,9309| | | 217.0387 219.0286
Sl L lomil s msen,

1 1 1
210 215 220
miz

223.0282
T T T

226.47
T T
225
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'H NMR for 2b at 500 MHz

HHSE B8I3c SRAANSAAY @
R Y
OH
Parameter value
1 DataFile Name C:f Users/ ayazm/ OneDrive/ —
Desktop/ 2btp/ nmr/ 3a-w/ 3h/ o
14-508-LR5-1H.jdx (@) F
2 Tite F F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocls
10 Temperature 298.1
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 122
14 Relaxation Delay 1.0000
15 Pulse Width 11.5000
16 Acquisition Time 1.4999
17 Acquisition Date 2022-06-14T11:07:05
18 Modification Date 2022-06-14T00:00:00
19 Specirometer Frequency 500.13
20 Spectral Width 9939.8
21 Lowest Frequency -1923.9
22 Nudeus H f
23 Acquired Size 14335 i i i
24 Spectral Size 65536 l l i I
A il
[l N [ '
=} o - o
=1 a5 = 8 =1
= oo - = o
T T T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
nRIBRA oR¥RSg ® mo T — = ~
Yessom nuEoan o G = N
Z2uday SHARER = poies 5 H
PR ST T RS
Parameter Value OH
1 DataFileName  C:fUsers/ayazm/ ez nomg 2me
OneDrive/ Desktop/ 2btp/ T i i I T
nmr/ 3a-wf 3hf 17-1044- 2553 Bl e [
LRS-13C.jdbx SV e \O o} F
2 Title
FF
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site 11
7 Spectrometer spect \/I‘N\,_, . i1 i
8 Author . Ji snAlntinin
9 Solvent coclz —_—
-—— T
10 Temperature 298.1 135 120 95 94
11 Pulse Sequence  zgpg30 f1 (ppm) f1 (ppm) f1 (ppm)
12 Mumber of Scans 1024
13 Receiver Gain 199
14 Relaxation Delay ~ 2.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999

17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width 24038.1

21 Lowest Frequency -1955,1

22 Nudleus 13C

23 Acquired Size 12018 |
24 Spectral Size 65536

2022-06-18T01:31:25
2022-06-18T00:00:00
100.63

210 200

T T T
190 180 170

160

T T
150 140

130 120

T T
110 100
f1 (ppm)

a0
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Parameter

Dats File Mame

2 Title

Comment
Origin

Owner

Site
Spectrometer
Author

CRECCES

I

Solvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

Value

C:f Users| ayazmf OneDrive/
Desktop/ 2btp/ nmr/ 3a-w/ 3n/
21-1431-LRS-19F jdx

Bruker BioSpin GmbH
nmr

spect

€Dcl3

298.2

zgthiggn.2

16

210

3.0000

18.0000

0.7340
2022-06-21T10:59: 14
2022-06-24T22:55:34

1F NMR for 2b at 376 MHz

57 57

19 Spectrometer 376,96
Frequency
20 Spectral Width 83285.0
21 LowestFrequency  -82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 fl-(lp?pnm)_lln -120 -130 -140 -150 -160 -170 -180 -180 -200 -210

EAEXPLORIS DATAL.. \17-03-2023\LRS-3H

03/20/23 16:48:40
1180165733

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

HRMS for 2b in APCI (+) MODE.

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY

DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY
CENTER FOR MASS SPECTROMETRY

LRS-3H #2-16 RT: 0.01-0.08 AV: 7 SB: 80 0.32-1.20 NL: 4.88E9
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]

Relative Abundance
o
o

100

C10Hg O3 =177.05462

150

C11HgO2F3=

177.05490

1.57222 ppm

200

229.04752

1.86991 ppm

S25
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H NMR for 2¢ at 500 MHz

PR g [ r
OH
Parameter value Cl
1 Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 3a-w/ 3if —
A6 NEW 27-2210-LRS-1H.jdx (o] F
2 Title F F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Qwner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCl3
10 Temperature 298.1
11 Pulse Sequence zg30
12 Mumber of Scans 16
13 Receiver Gain 191
14 Relaxation Delay 1.0000
15 Pulse Width 13.7000
16 Acquisition Time 1.4999
17 Acquisition Date 2022-06-27T10:51:49
18 Modification Date 2022-06-27T17:15:
19 Spectrometer 500,13 i
Frequency
20 Spectral Width 9999.8
21 LowestFrequency  -1923.1
22 Nudeus H
23 Acquired Size 14999 |
24 Spectral Size 65536 |
"y T T
254 88 g
Soo - i34
T T T T T T T T T T T T T T T T
16 15 14 13 12 1 10 9 7 6 5 3 2 0 g | -2 -3
f1 (ppm)
13C NMR for 2¢ at 100 MHz
&3 2 RERdaskhan @ome ~
Voo Sl | e |
Parameter Value
1 Dt File Name  C:f Users/ ayazm/ OH
OneDrive/ Desktop/ cl
2htpf nmrf 33-w/ 3 2
SPOT 24-1960- S
LRS-13C. jdx m & R e
3 Comment N [ SV F F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site '
7 Spectrometer  spect 1
8 Author .
9 Solvent cocls MAM | I
10 Temperature 298.2 ; 4
11 Pulse Sequence zgpg30 164 TR viom o e
12 Number of 1024 f1 (ppm) f1 (ppm) f1 (ppm)
Scans
13 Receiver Gain 210
14 Relaxation 2.0000
Delay
15 Pulse Width 10.0000
16 Acquisition Time 0.4935
17 Acquisition Date 2022-06-25T10:08:54
18 Modification 2022-06-27T17:33:32
Date
19 Spectrometer  100.62 1 | |
Frequency
20 Spectral Width  24038.1
21 Lowest -1955.4
Frequency
22 Nudeus 13C
23 Acquired Size 12018
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0 -10
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YF NMR for 2¢ at 376 MHz

I
Parameter Value OH
1 Data File Name C:/ Users/ ayazm/ OneDrive/ Cl
Desktop/ 2btp/ nmr/ 3a-w/ 3if
30-2771-LRS-19F jdx —
2 Title o F
3 Comment F F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zgfhiggn. 2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-06-30T12:25:16
18 Modification Date 2022-10-29T09:36:30
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency -82292.7
22 Nucleus 19F
23 Acquired Size 65536
20 sl 121039
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
.
HRMS for 2¢ in APCI (-) MODE.
C:\Users\Suresh\Desktop\HRMS\LRS-31-1 05/15/23 10:18:23
LRS-3I-1#2 RT: 0.01 AV:1 NL: 2.43E8
[T: FTMS - p APCI corona Full ms [50.0000-1800.0000]
248.9938
CioHs Oz Cl F3 =248.9925
00 5.3071 ppm OH
E Cl
953
903 o F
855 FF
803
753
703
657
8 603
% =
B 555
S E
2 503
@ =
= 457
T =
& 403
3ﬁé 250.9908
305
253
203
153
1G§ 247.9860
53 246.9783 251.9941
3 238.0050 243.4526 244.9824 | 252.9960 257.0020
0 e LT SN R T IO A T R S o gy G, R e S N B R ey [ M R [N P N B e N e [ R
238 240 242 244 246 248 250 252 254 256 258 260
m/z
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I'H NMR for 2d at 400 MHz

BREEREgER EYYRIBRERR b E
e (=
Parameter Walue
1 Data File Name C:/ Users/ ayazm/
OneDrive/ Desktop/ 2btp/ OH
nmrf 3a-w/ 3kf 01-1713-
LRS-1H.jdx Br
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH o F
5 Owner nmr F F
6 Site
7 Spectrometer  spect
8 Author
9 Solvent o3
10 Temperature 298.1
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 128
14 Relaxation Delay ~ 1.0000
15 Pulse Width 14.0000
16 Acquisiion Time~ 1,4999
17 Acquisition Date  2022-09-01T13:28:45
18 Modification Date  2022-09-01T13:28:00 ]
19 Spectrometer 400.20 !
Frequency |
20 Spectral Width ~ 12019.0
21 Lowest Frequency -3548.0
22 Nudleus 1H [
23 Acquired Size 18028 i
24 Spectral Size 65536
|
A
i o o I
f8 & g8 B8 =l
S o = 2 a
T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 3.5 3.0 2. 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2d at 100 MHz
SR NS 7T _E T
Parameter Value OH
1 DataFieName  Cif Usersf ayazm/ SEERE 2ERS EERE
ribsah A Amfs  EotE Br
bl G SR, TN —
2 Tite o F
3 Comment F F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& site
7 Spectrometer spect “‘I i [ 1
8 Author _,_‘A_ _;__,I.MJ.._J_... AL
9 Solvent codls 15115 T T T T T T
10 Temperature 0.0 = topm) 125 (pp:nzju 96 - (;:m) 94
11Pulse Sequence  zgpg30
12 Number of Seans 1024
13 Receiver Gain 199
14 Relaxation Delay  2.0000
15 Pulse Width 10.0000
16 Acquisiton Time ~ 0.4939
17 Acquisiton Date  2022-09-07T22:23:11
18 Modification Date ~ 2022-09-07T22:23:00
19 Spectrometer  100.83
Frequency
20 Spectral Width  24038.1
21 Lowest Frequency -1955.1
22 Nudeus 13C
23 Acqured Size 12018
24 Spectral Size 65536 |
1
B - . 1 LLl | L e Nnstfrmoto gl D,
T T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 o (1;EIIpUm] 90 80 70 60 S0 40 30 20 10 0 -10
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1F NMR for 2d at 376 MHz

|
Parameter Value
1 Data File Name C:/ Users/ ayazm/ OneDrive/ OH
Desktop/ 2btp/ nmr/ 3a-wf 3k/
28-3653- RS- 197 jab Br:
2 Tite —
3 Comment (o] F
4 Origin Bruker BioSpin GmbH F F
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent ol
10 Temperature 298.2
11 Pulse Sequence zgfhiggn.2
12 Number of Seans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Tme 0.7340
17 Acquisition Date 2022-10-28T12:15:23
18 Modification Date 2022-10-28T12:15:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21LowestFrequency  -82292.7
22 Nucleus 15F
23 Acquired Size 65536
24 Spectral Size 131072

T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 ¢ -[100 ) -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm

HRMS for 2d in APCI (-) MODE.

LRS-3K #2-30 RT: 0.01-0.16 AV: 15 NL: 1.51E8
T: FTMS - p APCI corona Full ms [40.0000-2000.0000]
292.9439
Ci0Hs Q2 BrF3=292.9420
6.7310 ppm

100:
95 Br:

Relative Abundance
(41}
(=]

15 291.9360 | 293.9339 205.9451

308.9388
288.9324 290.9300 206.9470 304.7438 307.9308 | 309.9291
GRS I T T

— | L R O O [ S e g |G L R L L . L T T L T = ol I| T
290 292 294 296 298 300 302 304 306 308 310
miz

T
288
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H NMR for 2e at 500 MHz

em e mTmon oo onmEoTT - o mrmo =
Sonoends Eabhhheann SRS 3 giee 2
e LLLAAFILS LTI S
Parameter Value OH
1 DataFile Name C:/ Users/ ayazm/ OneDrive/
Desktopf 2btp/ nmr/ 3a-w/ 31/
06-2369-LRS-1H,jdx —
2 Tite (o] F
3 Comment FF
4 Orign Bruker BioSpin GmbH (0]
5 Owrer nmr \/
& Site
7 Spedrometer spect
8 Author
9 Saolent CDCI3
10 Temperature 0.0
11 Pulse Sequence 2030
12 Number of Scans &
13 Receiver Gain 171
14 Relaxation Delay 1.0000
15 Pulse Width 13,7000
16 Acquisition Time 3.2768
17 Acquisition Date 2022-09-06T11:50:10
18 Modfication Date 2022-09-06T11:50:00
19 Spedrometer 500.13
Frequency |
20 Spedtral Width 9999.8
21 Lowest Frequency -1922.9 !
22 Nudeus H
23 Acquired Size 32788
24 Spectral Size 65536 | )
1
: |
i i L
] o ot ot i
28 g8 8 =4 =1 =
Ao - - I - IS
T T T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2e at 75 MHz
e 3358 83 AEEREEI g
e OSSR 55 o
Parameter Value OH
1 DataFileName  C:/Users/ ayazm/ 08-2687RT13C  0&2MTHRE  08-26%ARE13
OneDrive/ Desktop/ Zbtp/ TEz: 2 ;{ };f ZEan
nmr/ 3a-w 3If 08-2697- I —
LRS{IEC‘jéxf bl b NS o F
2 Title 08-2697-R5-13C
3 Comment \/O F F
4 Origin Bruker BioSpin GmbH
5 Owner cr
6 Site :
7 Spectrometer spect | (Wl
8 Authar M}AA'\J\A . Lo
2 Solvent ook} T s e e e ——
10 Temperature 300.0 164.8 1644 09 04 126 119
11 Pulse Sequence  zapg30 f1 (ppm) 1 (ppm) f1 (ppm)
12 Number of Scans 5120
13 Receiver Gain 456
14 Relaxation Delay  2.0000
15 Pulse Width 11.5000
16 Acquisition Time  0.4939
17 Acquisition Date  2022-09-09T00:42:31
18 Modification Date  2022-09-05T00:42:00
19 Spectrometer 75.48 [l
Frequency
20 Spectral Width 18028.3
21 Lowest Freguency -1465.6
22 Nudeus 13C
23 Acquired Size 9013
24 Spectral Size 32768 1 "
|
A
L J . W L
> " W ’ e Ny’ .
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . (IDD ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
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YF NMR for 2e at 376 MHz

S31

=
OH
Parameter Value
1 DataFile Name C:/ Users/ ayazm/ CneDrive/
Desktop/ 2btp/ nmr/ 3a-w/ 3/ -
28-9654-LRS-15F. jdx (o] F
2 Title F
3 Comment \/O
4 Orign Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zgfhigan.2
12 Number of Scans 15
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-10-28T12:09:22
18 Modification Date 2022-10-28T12:09:00
19 Spectrometer 376,45
Frequency
20 Spectral Width 83285.0
21 Lowest Frequency 822927
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -60 -70 -80 -90 -100 110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 2e in APCI (+) MODE.
LRS-3L #3-25 RT: 0.01-0.14 AV: 12 NL: 2.41E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
275.0892
1005
95 OH
907 243.0629
= C42 Hyp O F3=243.0627 -
85 12H1002F3 o F
E 0.7293 ppm
80 ~_0 FF
753
703
657
8 607
e =
© -
e 55*:
F =
< 504
] 3
Z 457
o} =
& 404
355
303
253
20
E 237.0793
153 215.0315 249.0758
105 212.1258
4 205.0860 223.0637 259.0578 299.0617
5 7
E 233.0810 255.082 | | 2730731 2794592 201.1957 |
= | | At l 11 11 15 . 1 I : L
T LR R i et LR R {180 R R EARE R ARERL BARE AL Ekd EREE RS AEE LOLDELED LR RSN EI RS RLETEERS REES LAY RELY ELLTLALT ELLE L7 2N [LA] RURD EAd BRI EL57 LAJ EELD LN LRI BL
200 210 220 230 240 250 260 270 280 290 300
miz



H NMR for 2f at 400 MHz

2 = oo anomEmNoo oo b=}
O PP EE =
Tt HLELLEY ¥ ;
Parameter Valug OH
1 Data File Name C:f Users/ ayazmf OneDrive/ /O
i =
2 Tite o o F
3 Comment F F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDcl3
10 Temperature 298.2
11 Pulse Sequence 2g30
12 Mumber of Scans 16
13 Receiver Gain 117
14 Relaxation Delay 1.0000
15 Pulse Width 10.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2022-09-17T13:14:12
18 Modification Date 2022-09-17T13:14:00
19 Spectrometer 400.13
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1541.7
22 Nudleus H {
23 Acquired Size 12018
24 Spectral Size 65536 i 1
T !
I 1L | |
COL] ] iy
g 8 2 8 58
= = = = o o
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2f at 100 MHz
gpag 29§ 25888 8 gueoe g 25
B8583 no Y R =) wmE o o 50
o AR5 L L
| f
Parameter Value
1 Data File Name Cif Users/ ayazm/ OH
OneDrive/ Desktop/ 2btp/ (o)
nmr/ 3a-wf 3m/ 20-4421- -
LRS-13C.jdx pr—
2Tt e 2R8a gens ~o o F
3 Comment E884 EEEE $Feg F F
s o Y PRASEE
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author ‘ 11
9 Solvent cocl3 .\‘/“U&.\,\ 1 I I | M
10 Temperature 293.2
11 Pulse Sequence  zgpg30 . : : . . : :
12 Number of Scans 273 165.9 125 120 045 03.8
13 Receiver Gain 210 f1 (ppm) f1 (ppm) 1 (ppm)
14 Relaxation Delay ~ 2.0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4999
17 Acquisition Date 2022-09-20T14:59:41
18 Modification Date  2022-09-20T14:59:00
19 Spectrometer 100.62 1
Frequency
20 Spectral Width 24038.1
21 Lowest Frequency -1955.4
22 Nudleus 13C
23 Acquired Size 12018
24 Spectral Size 65536 ;
[
Nw L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . (100 ) o0 80 70 60 50 40 30 20 10 0 -10
ppm
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YF NMR for 2f at 376 MHz

575110

OH
Parameter Value _0O
1 Data File Name C:f Users/ ayazm/ OneDrive/ —
Desktop/ 2btp/ nmr/ 3a-w/ 3m/ N
20-4421-1RS-19F jdx O o F
2 Tite F F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Author
9 Selvent CDCI3
10 Temperature 298.2
11 Pulse Sequence zgfhiggn.2
12 Mumber of Scans 15
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-09-20T12:04:34
13 Modification Date 2022-09-20T12:04:00
19 Spectrometer Frequency 376,46
20 Spectral Width 89285.0
21 Lowest Frequency 82292,7
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

MS for 2f in APCI (+) MODE.

EAEXPLORIS DATAL..\17-03-2023\LRS-3M

03/20/23 17:06:21

1180165738

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY
CENTER FOR MASS SPECTROMETRY

LRS-3M #3-17 RT: 0.01-0.09 AV: 8 SB: 79 0.32-1.20 NL: 4.64E9
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
259.05801
C12H1p O3 F3 = 259.05766
1.36894 ppm

100

Relative Abundance

207.06532
C11H11 04 =207.06519
0.63008 ppm

IL\

OH

n

R i s ) I s e

T
200

250

P gt )
300
miz

S33

T
350

T

L e
400

T

T T T T
450 500 550 600

HR



'H NMR for 2g at 400 MHz

YUSIRENARRLASEE 2 3
HO
Parameter Value -
1 Data File Name C:/ Users/ ayazm/ Desktop/ nmr/ (o] F
10june/ 11-48454RS-2G-1H.jdx FF
2 Tite
|3 Comment
|4 Origin Bruker BicSpin GmbH
5 Owner nmr
6 Site
| 7 Spectrometer spect
|8 Author
|9 Solvent cocl3
10 Temperature 298.1
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 127
14 Relaxation Delay 1.0000
15 Pulse Width 10.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2024-06-11T16:22:50
18 Modification Date 2024-06-11T18:22:41
19 Spectrometer Frequency 400.13
20 Spectral Width 8012.7
21 Lowest Frequency -1545.4
22 Nudeus H i
| 23 Acquired Size 12018 L H
| 24 Spectral Size 65536 |l H ‘ f l
Jl N
i, <3 iy T T
282 5 8 &
- - - ™
T T T T T T T T T T T T T T T T T T T T T
12,0 11.5 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2g at 75 MHz
EEEI BUESESMET  eopr g 5
2283 4§ BREGAEEES g6zs R #
e | SN | e | |
Parameter Value
Lo mhmasnoe | %528 | Emgs | RaRa
B gggg | &NsT | 9¥ag HO
it NP 2ONS S
4 Origin Bruker BioSpin GmbH
5 Owner nmr o F
6 Site
7 Spectrometer Avance Neo Nanobay F F
8 Author
9 Solvent coclz
10 Temperature 298.1
11 Pulse Sequence 2gpg30 T T T T T T T
12 Number of Scans 3072 169.5 126 120 93 92 91
13 Receiver Gain 3% f1 (ppm) ' 1 (ppm) f1 (ppm)
14 Relaxation Delay 2.0000 :
15 Puise Width 10.0000
16 Acquisition Time 0.5000
17 Acquisition Date 2024-06-11T01:28:46
18 Modification Date 2024-06-11T09:49:29
19 Spectrometer 75.48
Frequency
20 Spectral Width 17856.6
21 Lowest Frequency -1370.4
22 Nudeus 13C
23 Acquired Size 8928
24 Spectral Size 32768 1

T
210 200 190

T T

180 170 160 150

T T A T v T T
140 130 120 110 100
f1 (ppm)

S34
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19F NMR for 2g at 376 MHz

—-57.22

Parameter

Data File Mame

2 Title

Comment
Orign
Owner
Site

@ o

Spectrometer
Author

@

w0

Salvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency
22 Nudeus

23 Acquired Size

24 Spectral Size

value

C:f Users/ ayazm/
©OneDrive/ Desktop/ 2btp/
nmrf 3a-w{ 3af 17-1042-
LRS5-19F.idx

Bruker BioSpin GmbH
nmr

spect

cDCl3

28.2

zgfhigan.2

15

210

3.0000

18.0000

0.7340
2022-06-17T12:14:30
2022-06-17T00:00:00
376.96

89285.0
-82292.7
19F
65536
131072

HO

-10 -20 -30

T T T T T T T T T

T T T T
-40 -50 -60 -70 -80 -90  -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200

HRMS for 2g in APCI (+) MODE.

EAEXPLORIS DATAL. \7-03-2023\LRS-3A

03/20/23 16:23:56
1180165726
Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

f1 (ppm)

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

CENTER FOR MASS SPECTROMETRY

LRS-3A #5-18 RT: 0.03-0.09 AV:7 SB: 80 0.32-1.20 NL: 1.00E9
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]

100

Relative Abundance
o
(=]

102.12800

161.06000
C1o Hg Oz = 161.05971
1.82078 ppm

213.05255 HO
C11Ha O Fa=213.05218
1.75807 ppm
(0} F
FF
346.2381
272.16485 FIAL7300
Loyl L | L i Ll i ll
LI T LI T

T T Tt L e
220 240 260 280 300 320 340

S35
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H NMR for 2h at 500 MHz

= g822 2X@a 82 2 3 8
(R P V2 %7 T |
Parameter value \O HO
1 Data File Name C:f Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 3a-w/f 3b/
14-5074R5-1H.jdx
2 Title —
3 Comment \o o F
4 Orign Bruker BioSpin GmbH F
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDClI3
10 Temperature 298.1
11 Pulse Sequence 7930
12 Number of Scans 16
13 Receiver Gain 108
14 Relaxation Delay 1.0000
15 Pulse Width 11,5000
16 Acquisition Time 1.4399 1
17 Acquisition Date 2022-06-14T 10:46:01
18 Madification Date 2022-06-24T22:54:38
19 Spectrometer 500,13
Frequency
20 Spectral Width 9999.8
21 Lowest Frequency  -1923.0
22 Nudleus H
23 Acquired Size 14939 | l i i
24 Specral Size 65536 | I |
A1 PN N 1
1 T 4 k) |
g8 g 58 & g
= - o =3 I
T T T T T T T T T T T T T T T T T T T
11.0 105  10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2h at 100 MHz
=N Vi A v |
Parameter value ~
1 Data Fie Name €1/ Users/ ayaam] OneDrive O HO
Desktop/ 2btp/ nmr / 3a-w/ 3bf
17-1045-1R5-13C.jdx anme NI [P e~
2 EEES RINE mzzz &
3 Camment G Y | - —
i ! 0O o F
rigin Bruker BioSpin GmbH
5 Owner nmr F
6 Site
7 Spectrometer spect
8 Author i
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence 20pg30 16|9.E " 1i8 1'20 : J 7'5 7'7
12 Number of Scans 1024 1 (ppm) fl(ppm) 1 (ppm) f1 (ppm)
13 Receiver Gain 199
14 Relaxation Delay 20000
15 Pulse Width 10,0000
16 Acquisition Time 0.4939
17 Acquisition Date 2022-06-17T17:
18 Modification Date 2022-06-24T22:
19 Spectrometer 100.63 | ;
Frequency
20 Spectral Width 24038.1
21 Lowest Frequency -1943.0
22 Nudeus 13C
23 Acquired Size 12018 |
24 Spectral Size 65536 |
o J
PRI L & Lk l | "~ T L l " i
i it o ity pindi o Ty "
T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . (100 ) 90 80 70 60 50 40 30 20 10 -10
ppm
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1F NMR for 2h at 376 MHz

-57.19

Parameter Value (0] HO
1 DataFleName  CifUsers/ayaam/
OneDrivef Desktop/ 2btp/
e/ 3a-w/ 3o/ 21-1430-
LRS- 19F jdx —
2 Tite \O (o] F
3 Comment FF
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 site
7 Spectrometer  spect
3 Author
9 Solvent CDCI3
10 Temperature 2982
11 Pulse Sequence  zgfhiggn.2
12 Number of Scans 16
13 Recover Gain 210
14 Relaxation Delay  3.0000
15 Pulse Width 18.0000
16 Acquisiton Tme ~ 0.7340
17 Acquisition Date  2022-06-21T11:05:20
18 Modification Date  2022-06-24T22:54:14
19 Spectrometer  376.46
Frequency
20 Spectral Width  83285.0
21 Lowest Frequency 822927
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072 J
T T T T T T T T T T T T T T T T T T T T T T
10 0 10 -20 -30 40 -50 60 -70 -80 90 n—(mm )—nu -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm

HRMS for 2h in APCI (+) MODE.

EAEXPLORIS DATAN..\7-03-2023\LRS-3B

03/20/23 16:27:28

1180165727

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY
CENTER FOR MASS SPECTROMETRY

LRS-3B #2-18 RT: 0.01-0.09
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]

AV: 8 SB: 80 0.32-1.20 NL: 8.24E9

273.07374 O Ho
C13H12 03 F3=273.07331
100 1.57740 ppm __
9 ~
) o F
9 F F
8
8
7
7
6
@
2 6
5
E s
=
z5
24
£ 4
&
3
3
2
2
1
1
e e s P S
LB A Rk Y Rl Rl A Y RS Rl ML Sl RS L Rl R Rl A Rkl R Mkt R Rl St A Rkl RAAY bkl Rt Ll il M) Rl MRS Lkl LAAR) Lk A LAl Rkl R Lk M
50 100 150 200 250 300 350 400 450 500
m/z
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H NMR for 2i at 400 MHz

= 33 & [ = 4 E
v s |
HO
Parameter value CI
1 Data File Name C:f Users/ ayazm/ OneDrive/ —
Desktop/ 2btp/ nmr/ 3a-w/ 3¢/
01-1712-4R5-1H.jdx o F
2 Title F F
3 Comment N02
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Authar
9 Solvent [enlelk}
10 Temperature 300.2
11 Pulse Sequence 2030
12 Number of Scans 16
13 Receiver Gain 193
14 Relaxation Delay 1.0000
15 Pulse Width 15.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2022-09-01T13:49: 10
18 Modification Date 2022-05-01T13:43:00
19 Spectrometer 400.14
Frequency
20 Spectral Width 8012.7
21 LowestFrequency  -1543.5 1
22 Mucleus H
23 Acquired Size 12013 1
24 Spectral Size 65536 ﬁl
-
[ i oy iy ¥
5 & 8 g 2
= o - - IS
T T T T T T T T T T T T T T T T T T T T T T T
11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.C
f1 (ppm)
.
13C NMR for 2i at 100 MHz
R=og = RIZRRLEIR oo - o
BERE § (BEmERARas gead e 2
N (G Wb 5 r
Parameter Value
1 DataFleMame  C:fUsers/ ayazm/ g = ; i mpng BIAE g HO
OneDrive/ Desktop) 2bf 2222 BESZ s Ee e 2
nmrf3a4,£[ 3c;u7pr£4s§f N JirT Cl
LRS-AG-13C.jdx
2 Title —
3 Comment (0] F
4 Origin Bruker BioSpin GmbH F
5 Owner o ] NO,
6 Site : f
7 Spectrometer spect _.L A 1 _.‘lui_
3 Author A e e o b 1
167.5 126 96
9 Solvent cocls f1 (ppm) fi (ppm)  fL(ppm) 71 (ppm
10 Temperature 298.1
11 Pulse Sequence  zgpg30
12 Mumber of Scans 1024
13 Receiver Gain 189
14 Relaxation Delay ~ 2.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2022-09-07T14:17:18
18 Modification Date  2022-09-07T14:17:00
19 Spectrometer 100.64
Frequency
20 Spectral Width 24038.1
21 Lowest Frequency -1942.3
22 Nudeus 13C | i
23 Acquired Size 12018
24 Spectral Size 65536 |
1
[
- | L o I’
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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YF NMR for 2i at 376 MHz

b
Parameter Value Cl
1 Data File Name C:/ Users/ ayazm/ CneDrive/
Desktop/ 2btp/ nmr/ 3a-w/ 3cf —
28-9559-LRS-19F jde o
2 Title F
3 Comment N02 F F
4 Crigin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.1
11 Pulse Sequence zgfhigan. 2
12 Mumber of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-10-28T13:05:48
18 Modification Date 2022-10-28T13:05:00
19 Spectrometer 375.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency 82292.7
22 Mudleus 15F
23 Acquired Size 65536
24 Spectral Size 131072

T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

f1 (ppm)
HRMS for 2i in APCI (+) MODE.
LRS-3C #1-37 RT: 0.00-0.20 AV: 19 NL: 1.33E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
291.0984
C11HgO3NCIF3=291.9983 HO
1005 0.5181 ppm Cl
957 -
E (o] F
903
E NO, F F
85
803
753
704
3
G 282.0165
? 299.0618
2
<
2
©
[7]
['4
293.9955
= 291.1957 297.0462
4 280.0348 305.1993
203
= 284.0137 300.2535
309.206¢
301.2483
287.2372 289.0685 296.0475 302.0232 307.1964
L 1 285.0173 | | ( 303.2320
ok J 5 2y L [ it sl Y | e
UARAN ALY RALAS RARAN LARAN LAAAN LARRE LARAE RARLE RAMLE RAMAE RALAN RRARNARANLLLAS RS RN LR LARLE LARRS LARLE LARLE RAMLE RAMLE RARAE RRAAN RERAS MULAE RLALE LA L L
280 285 200 295 300 305
miz
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'H NMR for 2j at 400 MHz

RER LR a8 b
e W o e ] -
/7N SN \Ys |
Parameter Value
1 Data File Name C:/ Users/ ayazm/ Desktop/
nmr/ 10june/ 11-4668-PNR-
PK-1H.jdx
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coas3
10 Temperature 296.7
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2024-06-11T10:38:46
18 Modification Date 2024-06-11T18:24:37
19 Spectrometer 400.20
Frequency ,
20 Spectral Width 8012.7
21 Lowest Frequency  -1544.9
22 Nudeus H
23 Acquired Size 12018 1
24 Spectral Size 65536 i
I
N L-L_
T T T ™ Y
& 8 8 85 &
= - = “
D T S TR T T T e T T T S T T e e
12.0 115 11.0 105 10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 20 15 1.0 05 00
1 (ppm)
.
13C NMR for 2j at 100 MHz
23 8 a ERYTER T o s m
v I NV E ]
Parameter Value HO
5 G REZA G aH Cl
1 Data File Name g:fb;arigﬁf:nign;m:iz" § g nEaa Sgipz
U;flsfg-{ﬁs-lx.jdx \Ya AENS e o - F
2 Title FF
3 Comment
4 Crigin Bruker BioSpin GmbH
5 Owner nmr
6 Site |
7 Spectrometer spect ...-./I"Ik..-. u.J...-.
8 Author
T T T T T
9 Solvent cocl3 125 120 96 77.5
10 Temperature 298.1 f1 (ppm) f1 (ppm) fi(ppm)  f1 (ppm)
11 Pulse Sequence z0pg30
12 Mumber of Scans 5120
13 Receiver Gain 210
14 Relaxation Delay 2.0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4999
17 Acquisition Date 2022-09-03T08:08:23
18 Modification Date 2022-09-03T08:08:00 !
19 Spectrometer 100.62 |
Frequency
20 Spectral Width 24038.1
21 Lowest Frequency -1955.4
22 Mudeus 13C
23 Acquired Size 12018
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . %DD ) 90 80 70 60 50 40 30 20 10 0 -10
ppm

5S40



1F NMR for 2j at 376 MHz

&
5
|
HO
Cl
Parameter value =
1 Data File Name C:/ Users/ ayazm/ Desktop/ nmr/ " 5
10june/ 11-4668-PNR-PK-19F.jdx F F
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 296.8
11 Pulse Sequence 2gfhigan.2
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 3.0000
15 Pulse Width 15.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2024-06-11T10:41:29
18 Modification Date 2024-06-11T18:24:30
19 Spectrometer Frequency 376.53
20 Spectral Width 89285.0
21 Lowest Frequency -82299.3
22 Nudeus 19F
23 Acquired Size 65535
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T ¥ T T T T T T T
10 0 -10 -20 -30 40 -50 60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
o
HRMS for 2j in APCI (+) MODE.
EAEXPLORIS DATAL.\7-03-2023\LRS-3D CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY
CENTER FOR MASS SPECTROMETRY
03/20/23 16:34:32
1180165729
Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA
LRS-3D #3-20 RT: 0.01-0.10 AV: 9 SB: 79 0.32-1.20 NL: 1.34E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
261.02912 HO
C12Hg O CI F3 =261.02885 cl
100 1.02284 ppm __
95 o . FF
90
85
80
75
70
65
§ 60
[
2 55 200.03654
2 50 C11 H10 02 Cl = 209.03638
] 45 0.73821 ppm
Z
= 40
35
30 149.02348
25
20
£ 445.12037
19 355.07006
117.01844 - 519.1391"
53 | 85.05910 333.05599 L | 428:08805 503.10800
0 e B e
50 100 150 200 250 300 350 400 450 500
m/z

541



'TH NMR for 2k at 400 MHz

§RuLuznanany BELE 8 3 8
B 1 v v n v o - o
e v | |
Parameter Value
1 Data File Name C:/ Users/ ayazm/ Desktopy nme/ Ho
10june/ 10-4420-LRS-2K- 1H.jdx
2 Tite
3 Comment (o] F
4 Orign Bruker BioSpin GmbH E_E
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coas
10 Temperature 298.1
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 127
14 Relaxation Delay 1.0000
15 Pulse Width 10.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2024-06-10T 12:00: 50
18 Modification Date 2024-06-10T14:07:38
19 Spectrometer Frequency 400.13
20 Spectral Width 8012.7
21 Lowest Frequency -1545.3
22 Nudeus H
23 Acquired Size 12018
24 Spectral Size 65536
1
1
|
Il | |
N i 1 !
228 8 g o
o=0 - ™ Ll
T T T T T T T T T T T T T T T T T T T T T T T T T
12.0 11.5 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2k at 100 MHz
no o - o 5 !
9558 o ShRRGRED & 8888 3 2 2
8288 ] BRANIANE S gzzg R B A"
e | SsSh A e e | [
Parameter Value
1 DataFile Name C:/ Users/ ayazm/ Desktop/
nme/ 10june/ 11-4844-
LRS-13C.jdx HO
|2 Tite
st goe4 REZH  38RY o g
4 Orgn ruker Bospin GrbH £33 888 ¥33F FE
5 Owner nme " s
|6 Site
7 Spectrometer spect
8 Authar
|9 sohvent coc3 t
10 Temperature -4.0 ]
11 Pulse Sequence 2gpg30 | _L_' H ] L2
12 Number of Scans 1024
13 Recewver Gain 199 171 168 126 95 90
14 Relaxation Delay 2.0000 f1 (ppm) f1 (ppm) f1i (ppm)
15 Pulse Width 10.0000
16 Acqusition Time 0.4999
17 Acqusition Date 2024-06-12T06:10:53
18 Modification Date 2024-06-12T11:34:11
19 Spectrometer 100.64
Frequency 1 1 1
| 20 Spectral Width 24038.1 1
| 21 Lowest Frequency  -1954.1
22 Nudeus 13C
| 23 Acqurred Size 12018
24 Specval Size 65536 ‘ "
|
il
| WL " | !
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . (100 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm|

542



19F NMR for 2k at 376 MHz

&
&
Parameter Value
1 Data File Name C:/Users/ ayazm/ Desktop/
nmr/ 10june/ 10-4420-
LRS-2K-19F. jdx
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 298.2
11 Pulse Sequence zgfhiggn.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2024-06-10T12:04:00
18 Modification Date 2024-06-10T14:07:43
19 Spectrometer 376,46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency  -82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T M T
10 0 -10 -20 30 40 50 -60 -70 -80 -90 -100 -110 -120 ~-130 -140 -150 -160 -170 ~-180 -190 -200 -210
f1 (ppm)
.
HRMS for 2k in APCI (+) MODE.
E:AEXPLORIS DATAL...\17-03-2023\LRS-3E CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY
CENTER FOR MASS SPECTROMETRY
03/20/23 16:38:04
1180185730
Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA .
LRS-3E #5-18 RT: 0.03-0.09 AV: 7 SB: 80 0.32-1.20 NL: 1.05E9
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
227.06825
C12H10 O Fa=227.06783
100 1.84993 ppm HO
95
90 —
85 (o] F
80 FF
75
70
65
§ 60
o
2 55
3
] 50
2 a5
=}
o 40
o
35
30
25
20 175.07563
C11H11 O2=175.07536
15 1.55840 ppm
10 373.12498
71.04946 Cig Hi1g Q4 N3 F3=373.12439
1.57918 ppm 47217123
o N O | R PP 1| A " " : Y A |
| AL REARELAAL] AL RARLN LAkhl RALA] LEALD LALLY LiAb RALLS LALE) LALAY Abdd RARAJ LALES LALL! RALLY RAARNRALLS LALL LAAAN Libid LLAL] RALA DALY Libbl LA LELE WAL LG RAAAS bAARI LLAL! Liddd RELL) LLALN LALE! RAAL] RiA) LALL) LELA hLLL LblLIAALY |
50 100 150 200 250 300 350 400 450 500
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"H NMR for 21 at 500 MHz

2% G54 ezee ne S 7
YW S i
Parameter Value HO
1 Data File Name C:f Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 3a-w/ —
3f/ 25-726-(R5-A15-1H.jdx
2 Title o) F
3 Comment N02 F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.1
11 Pulse Sequence  2g30
12 Mumber of Scans 64
13 Receiver Gain 191
14 Relaxation Delay 1.0000
15 Pulse Width 13.7000
16 Acquisition Time 1.4999
17 Acquisition Date 2022-08-25T10:56: 24
18 Modification Date  2022-08-25T10:56:00
19 Spectrometer 500.13
Frequency
20 Spectral Width 9999.8
21 Lowest Frequency -1922.4
22 Nudleus H |
23 Acquired Size 14999
24 Spectral Size 65536
1)
1 ¥ 8, [ !
g 3 8 8% =
= = - S o
T T T T T T T T T T T T T T T T T T T T T T
11.0 105 100 9.5 9.0 8.5 8.0 Z5 20 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 10 0.0
f1 (ppm)
13C NMR for 21 at 125 MHz
ENcE g L 2
5355 = 7333 8 8
Parameter Value
1 Data File Name C:/ Users/ ayazm Desktop/
nme/ 10junef 12-5163-
e g2RE | & EELE
2 Tite 55 q 3333
3 Comment w '{ N\
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometsr spact
8 Author
9 Solvent coai3 ii
10 Temperature 298.2 i 11y :I\
S A
11 Puise Sequence 200030
12 Number of Scans 3072 T T 156 i 9‘6 9‘3
n 168.0
ii ::::;ncamv 21901000 1 (ppm) H{ppm) f2 (ppm)
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2024-06-13T06:41:56
18 Modification Date  2024-06-13T10:12:13
19 Spectrometer 125.77 i
Frequency
20 Spectral Width 29761.5 |
21 Lowest Frequency  -2302.0
22 Nudeus 13C
23 Acquired Size 14879
24 Spectral Size 65536
|
|
1
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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1F NMR for 21 at 376 MHz

Parameter Value E
1 DataFile Name 2/ Users{ ayazm/ OreDrive/ i
Desktop/ 2btp/ nmrf 3a-w/ 3ff Ho
20-8791-R5-19F jdx
2 Tite
3 Comment —
4 Origin Bruker BioSpin GmbH (0] F
5 Owner nmr
& Site NO, F F
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.1
11 Pulse Sequence 2gfhiggn. 2
12 Mumber of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-10-20712:22:52
18 Modification Date 2022-10-28T17:43:52
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency  -82292.7
22 Nudleus 19F
23 Acquired Size 65536
24 Spectral Size 131072

T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 ¢ '[IUU ) -110 -1200 -130 -140 -150 -160 -170 -180 -180 -200 -210
1 (ppm

HRMS for 21 in APCI (+) MODE.

LRS-3F #1-33 RT: 0.00-0.18 AV: 17 NL: 2.63E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
272.0533

C12Hg O3 N F3 =272.0529

100 1.2778 ppm
95
90 HO
85
60 o F
75
70
65
60
55
50
45
40
35

30

Relative Abundance

25
20 220.0607

15 230.0450

190.0864 2560739

280.2637
204.0657
. 176.0708 4. 234.0763 352.2170
‘ i 204.0974

o \l il L Lt l l Lo Ll I Tl 4[ | N [ 316'.2403 328.0584 I.l 371'41013
LR LA RARAY k) LLRAY |k RLEAH EAE AR Ll Whid RAAET Lt LASAIRAAR LLRE] LEAK] LAad Liaat B A LA LA L Lt LAt L L L LA LA LR LAk Lt LA LA LA LA B |
180 200 220 240 260 280 300 320 340 360 380
m/z

Lhd
s
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H NMR for 2m at 400 MHz

Current Data Parameters
NAME 2Zm 13-5502-LRS-2M-1H
EXPNO 1
PROCNO I

= Ak
T I I I I | I 1 I I I I I I I I I I I
i5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm
(=3 (=] ~
3 q @
- (] o
88 R 3 ] BRBSE3338 zmnes ® o
¥ BENHENNSZS ZaFFs o a
Vol [ P |
Parameter Value
1 Data File Name C:f Usersf ayazm/ Downloads/ 2= neza P sgen
21-2975-LRS-13C.jdx se mEn a Tzzm
L2 A AN A
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr I
& Site : I
7 Spectrometer spect
8 Author |
1
9 Solvent cDal3
10 Temperature 298.2 1700 125 120 o4
11 Pulse Sequence 2gpg30 1 (ppm) 1 (ppm) f1 (ppm)
12 Number of Scans 1024
13 Receiver Gain 210
14 Relaxation Delay 2.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4239
17 Acquisition Date 2023-03-22T01:01:18
18 Modification Date 2023-03-22T17:54:55 '
19 Spectrometer 100.62
Frequency
20 Spectral Width 40780.2
21 Lowest Frequency -10315.5
22 Nudeus 13C
23 Acquired Size 20378 1
24 Spectral Size 65536
i3 1
l ! I
1
L I |
FRPRTRT " . - ey L L | " 4 ~
A A iR g st el W o Ep e e e i
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10
f1 (ppm)
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YF NMR for 2m

Parameter

Data File Name

2 Title

Comment
Origin

Owner

Site
Spectrometer
Author

[ R NP

Solvent

10 Temperature

11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency

22 Nudleus

23 Acquired Size

24 Spectral Size

at 376 MHz

-57.32

Value

C:/ Users/ ayazm/ OneDrivef
Desktop/ 2btp/ nmr/ 3a-w/ 3qf
02-4790-LRS-19F jebx

Bruker BioSpin GmbH
nmr

spect

cocl3

298.2

zgfhiggn.2

16

210

3.0000

18.0000

0.7340
2023-02-02T16:28:55
2023-02-02T16:29:00
376.96

89285.0
822927
19F
65536
131072

EAEXPLORIS DATAL.

03/20/23 17:20:31
1180165742

T T T T T T T T T
-20 30 40 -50 60 -70 -80  -90 _-100
f1 (ppm)

HRMS for 2m in APCI (+) MODE.

.\7-03-2023\LRS-3Q

T T T T
-110 -120  -130 -140

T
-150

T
-160

-170

-180 -190 -200 -210

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY

DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

CENTER FOR MASS SPECTROMETRY

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

LRS-3Q #2-18 RT:

0.01-0.09 AV: 8 SB: 80 0.32-1.20 NL: 4.87E9

T: FTMS + p APCI corona Full ms [50.0000-2000.0000]

Relative Abundance
o0
(=]

5 139

111183

305.07858
C17 H12 O3 F3 = 305.07839

0.63591 ppm

227.07030
C1a H11 O3 =227.07027
0.14305 ppm

100

300 400

m/z

200
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H NMR for 2n at 400 MHz

S48

PETERAAEEHESSR ER-R=g=] = ]
TR IS LT 5 5
Parameter Value Br:
1 Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btpf nmr/ 3a-w/
3nf 26-978-LR5-1H. jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Author
9 Solvent CcDclz
10 Temperature 298.1
11 Pulse Sequence 2030
12 Number of Scans 64
13 Receiver Gain 164
14 Relaxation Delay 1.0000
15 Pulse Width 10.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2022-08-26T12:42:44
18 Modification Date 2022-08-26T12:42:00
19 Spectrometer 400.13
Freguency 1
20 Spectral Width 8012.7
21 LowestFrequency  -1574.0
22 Nudeus iH \ i
23 Acquired Size 12018 1
24 Spectral Size 65536 J 1
. A
e ‘T T
8589 g g
g = =
T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 0.l
f1 (ppm)
13C NMR for 2n at 100 MHz
- Goaimass gx L
=5 2 FoEaRRRL 22 gron =
Y I S\\NS T =4
Parameter Value Br:
1 Data File Name C:f Users/ ayazm/ OneDrive/ B LRI
Desktop/ Zbtp/ nmrf 3a-w/ =] TEaomo
3n/ 02-1848-R5-13C-jdx 17 RN
2 Title
3 Comment
4 Crign Bruker BioSpin GmbH
5 Owner nmr |
5 site I
7 Spectrometer spect H
8 Author 1
b e el i o
2 Solvent Cocl3 167.8 04 03
10 Temperature 298.1 11 (ppm) f1 (ppm)
11 Pulse Sequence 2gpg30
12 Number of Scans 1024
13 Receiver Gain 210
14 Relaxation Delay 2.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2022-05-02T15:46:20
18 Modification Date 2022-08-02715:46:00
19 Spectrometer 100.62 1
Freguency
20 Spectral Width 24038.1
21 LowestFrequency  -2059.4
22 Nudleus 13C
23 Acquired Size 12018
24 Spectral Size 65536
T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 40
f1 (ppm)



YF NMR for 2n at 376 MHz

¥
I
HO
Ph
Br.
Parameter value
1 Data File Name C:f Users/ ayazm/ OneDrive/ -
Desktop/ 2btpf nmr/ 3a-w/f 3/ (o] F
07-2485-LR5-19F jdx F F
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 295.5
11 Pulse Sequence zgfhiggn.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18,0000
16 Acguisition Time 0.7999
17 Acquisition Date 2022-09-07T14:03:18
18 Modification Date 2022-09-07T14:03:00
19 Spectrometer 37%6.496
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency -62292.7
22 Nudeus 19F
23 Acguired Size 71424
24 Spectral Size 131072
I\
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 ~-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 ~-180 -190 -200 -210
f1 (ppm)
HRMS for 2n in APCI (+) MODE.
LRS-3N #1-32 RT: 0.00-0.17 AV: 16 NL: 7.79E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
352.9786 HO
C1s Ho O Br F3 =352.9783 Br Ph
0.6244 ppm
354.9765 o F
F F
4]
Q
c
[u]
°
c
3
o
o E
2 =
= 455
=} E
& 403
353
355.9800 371.1014
109 341.2690
5; s18000s 3269654 330.9788 342.2724 N 368.9737 | 372 1017
1 |318. 3383417 | /  348.0058 363.0050 J 375.0232
T seszeee| | |, e a1 4 e e I o O
VL O PP L 5 [ e O s e e P P [ o ) O e I R o P ) e I P P O T 2 [ o [ e P e 0 R )
320 325 330 335 345 350 355 360 365 370 375 380
m/z
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'H NMR for 20 at 500 MHz

CONMPVOX-VWONWLIFMNNNDYFM
NSO NNMNOO A
Ll il ol ol ol ol ol ol ol Bl S e e el T2 s

5Ll
5.10
—1:25

é

Current Data Parameters

NAME 20 10-4428-LRS-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240610
Time 11.04 h
INSTRUM spect
PROBHD Z115265_0002 (
PULPROG zg30

D 29998
SOLVENT CDC13

NS 16

Ds 2

SWH 10000.000 Hz
FIDRES 0.666711 Hz
AQ 1.4999000 sec
RG 190.95

oW 50.000 usec
DE 13.26 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1

SFOL 500.1331232 MHz
NUC1 1H

PO 4.57 usec
Pl 13.70 usec
PLW1 13.60000038 W
F2 - Processing parameters
SI 65536

SF 500.1300466 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB

0
pC 1.00 L

T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2

0 -1 -2 ppm

I3C NMR for 20 at 100 MHz

2 % ] oo -
O A Ruzs =
| | I S [
Parameter Value
1 Data File Name C:f Users/ ayazm/ Desktop/
nmr/ 10june/ 14-5429-
LRS-13C.jdx © anes
2 Tite & £833
3 Conment \ N
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 258.2 | '\ll
11 Pulse Sequence 2gpg30 sl sin
12 Number of Scans 3072 e
13 Receiver Gain 189 fi Aot 96 93
(ppm) f1 (ppm)
14 Relaxation Delay 4.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2024-06-15T12:35:32
18 Modification Date 2024-06-17T18:37:22
19 Spectrometer 100.64
Frequency
20 Spectral Width 24038.1
21 Lowest Frequency -1954.0
22 Nudeus 13 !
23 Acquired Size 12018
24 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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YF NMR for 20 at 376 MHz

HRMS for 20 in APCI (+) MODE.

S
Parameter Value HO Ph
Cl
1 Data File Name C:f Users/ ayazm/ CneDrive/
Desktop/ 2btp/ nmr/ 3a-wf 3of —
28-9656-LRS-19F dx o E
2 Tite
F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coclz
10 Temperature 298.2
11 Pulse Sequence zafhigan.2
12 Mumber of Scans 15
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-10-26T12:03:21
18 Modification Date 2022-10-28T12:03:00
18 Spectrometer 376.46
Frequency
20 Spectral Width 39285.0
21 Lowest Frequency -82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Gnactral Giza 121072
T T T T T T T T T T T T T T T T T T
10 0 -20 -30 -40 -50 -60 =70 9 . '(IUU ) -110 -120 -130 -140 -150 -160 -170 -180 ~-190 -200 -210
ppm

C:\Users\ayazm\OneDrive\Desktop\LRS-30

03/20/23 17:13:25

LRS-30 #1-162 RT: 0.00-0.90 AV: 81 NL: 7.11E6

T: FTMS + p APCI corona Full ms [50.0000-2000.0000]

Relative Abundance

5
| 303.9873 305,1.2)338

307.0333 308 0399 |

309.0289

C1s Hg O CI F3 = 309.0289

0.2522 ppm

309.2785

| 310.0323

311.0259

311.2583

| 312.0294

Cl

313.2739

314.9976

316.0009

0

303 304

305 306

307

309 310
m/z
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H NMR for 2p at 400 MHz

FIYEANAAAARANANASNNARENYNESgEIN=g o G z
e e e e et = L\ )3
HO pn
Parameter Walue
1 Data File Name C:/ Users/ ayazm/
OneDrive/ Desktop/ -
03-5028-LRS-1H.jdx (o]
2 Title F F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCl3
10 Temperature 298.1
11 Pulse Sequence  zg30
12 Mumber of Scans 16
13 Receiver Gain 113
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2023-02-03718:01:33
18 Modification Date ~ 2023-02-03T18:01:00 |
19 Spectrometer 400.20
Frequency
20 Spectral Width a012.7
21 Lowest Frequency  -1548.1
22 Nudeus H 1 ;
23 Acquired Size 12018 ! ;
24 Spectral Size 65536 l | I
| U .
T ™M T I
288 8 g
G i - =
T T T T T T T T T T T T T T T T T T T T T T T
11.0 105 10.0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2p at 100 MHz
hER3 & S SRSRIR84D @ oo m m
ahas B ¥ seancieca ERSE B
EEEZT & I OGEEHRZESE Tz iz 2
= |OSES EEET PR
Parameter Value HO Ph
. Tumz z 2 o ES ZHRER
1 Data File Name C:/ Users/ ayazm/ OneDrive/ hEhs 2 & o e R
=
L -13C.jdx L2353 9= =
o % J % o o F
3 Comment F F
4 Origin Bruker BioSpin GmbH
5 Owner nmr 1
6 Site
7 Spectrometer spect al
& Author Py
5 Salvent 1602 125 1lzu % M
10 Temperature f1 (ppm) f1 (ppm) f1 (ppm)
11 Pulse Sequence 1
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency ! |
20 Spectral Width 24038.1
21 LowestFregquency  -1955.4
22 Nudeus 13C
23 Acquired Size 12018
24 Spectral Size 65536
1
| , ‘
el o5 s omeniisienaln
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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19F NMR for 2p at 376 MHz

H
Parameter Value o Ph
1 Data File Name C:f Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 3a-w/ 3p/ —
02-4788-LRS-19F jdx [o] F
2 Title
FF
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coal3
10 Temperature 298.2
11 Pulse Sequence zgthiggn.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-02-02T16:21:24
18 Madification Date 2023-02-02T16:21:00
18 Spectrometer 376.96
Freguency
20 Spectral Width 89285.0
21 Lowest Frequency -82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Speciral Size 131072 [
T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 70 -80 -90 -l00 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
.
HRMS for 2p in APCI (+) MODE.
EAEXPLORIS DATAL..\17-03-2023\LRS-3P CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY
CENTER FOR MASS SPECTROMETRY
03/20/23 17:16:57
1180165741
Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA
LRS-3P #5-16 RT: 0.03-0.08 AV: 6 SB: 79 0.32-1.20 NL: 2.19E9
T: FTMS + p APCI corona Full ms [50.0000-2000.0000] HO
275.06808 Ph
C1eH10OF3=275.06783
0.86135 ppm —
(0] F
FF
8
=
o]
=
=
=
o
<<
2
=
&
197.05976
Ci3Hg O2 = 197.05971
0.29167 ppm
338.34195
Ll LI
e A B B M o s M s L s L B S s B B e B B R LS AL RS LS RER AR R L
100 200 300 400 500 600 700 800

miz
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'H NMR for 4a at 400 MHz

23IF2R8RY BRRE 2 & 8
MR NN N~ R o o~ -
e S I |
Parameter Value
1 Data File Name C:f Users/ ayazm/ Desktop/
nmr/ 10june/ 18-6033-
LRS-49-1H.jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cods
10 Temperature 298.2
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2024-06-18T10:37:13
18 Modification Date 2024-06-18T12:28:25
19 Spectrometer 400.20
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1544.4
22 Nudleus H
23 Acquired Size 12018
24 Spectral Size 65536
1 I
| S
™ i T el id f
&8 g -] g 8
o - © =] o
T T T T T T T T T T T T T T T T T T T T T T T T
120 115 110 105 100 95 90 85 80 75 720 65 60 55 S50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)
1
3C NMR for 4a at 100 MHz
BH  KSARHELERR MRS ® & @
G SHRS8ENGZZ 8332 R ] &
g NS e I | |
Parameter \alue
1 Data File Name C:f Users/ ayazm/ Desktop/
nmr/ 10june/ 18-6032- =
LRS-13C.jdx 2R Rzes BRSF
|2 Tite ] s88a 8333
| v N\
|3 Comment v / V/
4 Origk B BioSpin G
|5 Owner nmr
|6 site 1 |
|7 Spectrometer spect "
|8 Author i 1 |”
|9 Solvent cod3
10 Temperature 4.0 SR R T =06
11 Pulse Sequence 2g9pg30 125 f1 m
12 Number of Scans 1024 fi (ppm)  fL (ppm) (opm)
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 10.0000
16 Acquisition Time: 0.4999
17 Acquisition Date 2024-06-19T06:24:31
18 Modification Date 2024-06-19T09:05:46
19 Spectrometer 100.64
Frequency
20 Spectral Width 24038.1 i
| 21 Lowest Frequency  -1945.2
| 22 Nudeus 13C
| 23 Acquired Size 12018 [ \
24 Spectral Size 65536
|
l A \o " o
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 4 2.00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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YF NMR for 4a at 376 MHz

5047

Parameter Walue

1 Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 5a-qf 5a/
17-10434R5-19F jdx

2 Tite

3 Comment

4 Origin Bruker BioSpin GmbH

5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent cocl3

10 Temperature 293.2

11 Pulse Sequence zafhiggn.2

12 Number of Scans 16

13 Receiver Gain 210

14 Relaxation Delay 3.0000

15 Pulse Width 13.0000

16 Acquisition Time 0.7340

17 Acquisition Date 2022-06-17T12:20:08
18 Modification Date 2022-06-17T00:00:00
19 Spectrometer Fraquency 376,46

20 Spectral Width 89285.0
21 Lowest Freguency -82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 flftlﬂﬂ ) -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm

E:\EXPLORIS DATAN. \17-03-2023\LRS-5A

03/20/23 17:24:01

1180165743

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

HRMS for 4a in APCI (+) MODE.

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

CENTER FOR MASS SPECTROMETRY

LRS-5A #3-20 RT: 0.01-0.10 AV: 9 SB: 79 0.32-1.20 NL: 3.81E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]

Relative Abundance

100

130.12279
94.06530

290.04583
C12H11 02N F3 S =200.04571
0.42697 ppm

194.04121
Ci1oHs ONF2=194.04120
0.08397 ppm

200

300

445.12009

400 500 600

m/z
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700

429.08868 519.13911
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H NMR for 4b at 500 MHz

SR EEHARRAARRRARARASARNEEREETRRNAS 3 Iy 8
,\Lhhkkhhhhhhhhh.l\hhhhhh,};{.wj ~ = -
Parameter Value
1 Data File Name C:f Usersf ayazm/ OneDrive/
Desktop/ Zbtp/ nmr/ 5a-qf 5bf
06-2370-LR5-1H.jdx
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCl3
10 Temperature 0.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 17
14 Relaxation Delay 1.0000
15 Pulse Width 13.7000
16 Acquisition Time 3.2768

17 Acquisition Date
18 Modification Date

2022-09-06T12:02:04
2022-09-06T12:02:00

19 Spectrometer Frequency 500.13
20 Spectral Width 29998
21 Lowest Frequency 18221
23 Nudleus H

23 Acquired Size 32763
24 Spectral Size 85536

s og T i "y
Gt Do = n o n
SR5885 g g & 8
oL oo0n = B = I

0 0.5

11.0  10.5 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.
1 (ppm)
13C NMR for 4b at 100 MHz
23 REZRBRSENIINBER = <z
If YPANEREANSAESBEES E bl
NSRS VAN il
Parameter Value HO
1 DataFieName  C:/Users/ayazm/
OneDrive/ Desktop/ 2btp/ 22 FHIR 2a8
i 53-/ b 20-8790- 5 SERE 338
LRS-13C jdx \/ APV A —
2 Tite N F
3 Comment :\S:O F F
4 Origin Bruker BioSpin GmbH i Y
5 Owner nmr .
6 Site
7 Spectrometer spect |
8 Author
9 Solvent coci3 15“1_4 154
10 Temperature 293.2 f1 (ppm) f1 (ppm)
11PuseSequence  2gpg30
12 Number of Secans 1024
13 Receiver Gain 210
14 Relaxation Delay ~ 2.0000
15 Puise Width 10.0000
16 Acquisiton Tme 0,499
17 Acquisiion Date  2022-10-20T15:19:25
18 Modification Date  2022-10-20T15:13:00
19 Spectrometer 100.62
Frequency
20 Spectral Width  24038.1
21 Lowest Frequency -1955.4
22 Nudleus 13C
23 Acquired Size 12018
24 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)
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19F NMR for 4b at 376 MHz

Parameter Value |
1 Data File Name C:/ Users/ ayazm/ OneDrive/ Ho
Desktopf 2btp/ nmr/ 5a-q/ 5b/
20-8790-LRS-19F,jdx
2 Title
3 Comment N - F
4 Origin Bruker BioSpin GmbH \ CO F F
5 Owner nmr O;S
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zgfhiggn.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-10-20T14:33:54
18 Modification Date 2022-10-20T14:34:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency -82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072

T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 f '[100 ) -110 -120 -130 -140 -150 -160 -170 ~-180 -190 -200 -210
1 (ppm

HRMS for 4b in APCI (+) MODE.

03/20/23 17:27:35
1180165744
Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA
LRS-5B #2-20 RT: 0.01-0.10 AV: 9 SB: 80 0.32-1.20 NL: 1.78E9
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
366.07711
CiaH1s 02 NF3 S =366.07701 HO

0.28021 ppm

100

398.10326

Relative Abundance
o
o

o 368.07283
384.08765 400.09775

C1gH17 O3 N F3 S =384.08758 /
10 0.20058 ppm

O et —r—— e
340 350 360 370 380 390 400 410 420 430 440
miz
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H NMR for 4¢ at 400 MHz

ESeLTERRRaanRERR 2SS ER T
e e
Parameter Value
1 DataFile Name €:f Users| ayazm/ OneDrive/ Desktop/ Zbtp/
nmr/ 5a-qf ¢/ 12-7468-RS-B-1H.jdx HO
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner A E59ETITEEASA55 2282953 N F
R L L S \
6 Site N T | Boc F F
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.1
11 Pulse Sequence 2g30 u
12 Number of Scans 16 AJL
13 Receiver Gain 117 Sl £ P Pl |
= mn o 2
14 Relaxation Delay 1.0000 o = =
15 Pulse Width 10.0000 ! ! ; !
g 80 78 76 74 72 710 68 66
16 Acquisition Time f1 (ppm)
17 Acqguisition Date
18 Modification Date
19 Spectrometer Frequency 400.13
20 Spectral Width 8012.7
21 Lowest Frequency -1545,1
22 Nudeus H
23 Acquired Size 12018
24 Spectral Size 65538
|
A
T 1 -
omoo 5 oo
SoS 9 @ 298
== = ca o
T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 o 2 o
f1 (ppm)
13
C NMR for 4¢ at 100 MHz
|5 mooA RO & ~ ) o
e g % 8838 = S R4 Zd
A\ [T WAL [ Il
Parameter Value
1 DataFile Name C:fUsers/ ayazm/ OneDrive/ HO
Desktop/ 2btp/ nmr/ S5a-g/ 5¢/
20-8793-R5-13C jdx
2 Tite
3 Comment N F
\
4 Origin Bruker BioSpin GmbH BOC F F
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDCl3
10 Temperature 298.1
11 Pulse Sequence 2gpg30
12 Number of Scans 1024
13 Receiver Gain 210
14 Relaxation Delay 2,0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2022-10-20T14:28:08
18 Modification Date 2022-10-20T14:28:00
19 Spectrometer 100.62
Frequency
20 Spectral Width 24038.1
21 Lowest Frequency -1955.4
22 Nudeus 13c N |
23 Acquired Size 12018
24 Spectral Size 65536 |
|
1
I' n .
L | | .
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 o0 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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19F NMR for 4c¢ at 470 MHz

-57.24

Parameter Value
1 Data File Name C:/Users/ ayazm/ Desktop/
nmr/ 10june/ 10-4609-RS-4C-
D-19F.jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zgfhiggn. 2
12 Number of Scans 15
13 Receiver Gain 191
14 Relaxation Delay 3.0000
15 Pulse Width 15.0000
16 Acquisition Time 0.5767
17 Acquisition Date 2024-06-10T16:55:53
18 Modification Date 2024-06-10T19:48:25
19 Spectrometer 470.55
Frequency
20 Spectral Width 113635.5
21 Lowest Frequency -103877.5
22 Nudleus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 1] -10 -20 -30 -40 -50 -60 -70 -80 <90 -100 -110 -120 -130 -140 -150 -160 -170 ~-180 -190 -200 -210 -220
f1 (ppm)
.
HRMS for 4c¢ in APCI (+) MODE.
C:\Users\Suresh\Desktop\HRMS\LRS-5C 05/15/23 10:26:14
LRS-5C #1-38 RT: 0.00-0.20 AV: 38 NL: 4.53E4
[T: FTMS + p APCI corona Full ms [50.0000-1800.0000]
330.1349
C46H19 O3 NF3=330.1312
11.4929 ppm
HO
N F
Boc F F
8
e
]
2
=]
a
<T
2
5
©
o
330.0188
C1sH19 O3 N F3=330.1312
-340.3385 ppm
329.8791
TrTTTTrTTT LBk RAAS LAAE RALI LERS RALY RARH TrrTTTT LARAH ARSI LA RAARAAES LAS) RS LEM) RALE} T Lhkid bl bAAd
320.6 329.7 329.8 3209 330.0 330.1 330.2 330.3 3304
m/z
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H NMR for 4d at 400 MHz

HREFLLPRITASSIRRA ESIHEEIERG & 55 I g
TR TR Loinrr AR ITIYS i Y
Parameter Value
1 DataFieName  C:/Users/ayazm/
OneDrive/ Desktop/ 2btp/
nmr/ 5a-a/ Sgf 31-4218-
LRS-1H,jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 298.1
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay  1.0000
15 Pulse Width 10.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2023-01-31T11:02:24
18 Modification Date  2023-01-31T11:02:00
19 Spectrometer 400.13 |
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1544.5
22 Nudeus H I
23 Acquired Size 12018 1
24 Spectral Size 65536 I
b A A s
CE] oy i o
288 g8 & = &
i = o =
T T T T T T T T T T T T T T T T T T
10.0 9.5 2.0 8.3 8.0 Z5 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 15 10 0.
f1 (ppm)
13
C NMR for 4d at 125 MHz
TRSNE $5898-68SSR3 = =
gI33e mERsamsEacoSs I s
T SRS N r
Parameter Value ARAN B0ER TR= &
. Tt geFE ki ga82
1 Data File Name C:f Users/ ayazm, | [N
OneDrive/ Desktop/ 2btp/ i AN Ve’
nmrf 5a-gf 5@/ 31-4217-
LRS-13C jdx
2 Title
3 Comment
(1
4 Origin Bruker BioSpin GmbH i
5 Owner nmr 11 | II
& Site
T T T L
7 Spectrometer spect 140.4 124 110
8 et 1 (ppm) fL (ppm) 1 (ppm)
9 Solvent cociz
10 Temperature 298.1
11 Pulse Sequence 2gpa30
12 Number of Scans 1024
13 Receiver Gain 191 |
14 Relaxation Delay ~ 2.0000
15 Pulse Width 10.0000
18 Acquisition Time 0.4999
17 Acquisition Date 2023-01-31T20:32:11
18 Medification Date  2023-01-31T20:32:00
18 Spectrometer 125.77
Frequency
20 Spectral Width 29761.5
21 Lowest Frequency -2302.0 | 1
22 Nucleus 13
23 Acquired Size 14879
24 Spectral Size 65536 H
|
T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 10 -10

f1 (ppm)
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1F NMR for 4d at 376 MHz

Se1l

1
Parameter Value
1 Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 5a-a/ 5o/
31-4218-LRS-19F jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cpal3
10 Temperature 298.2
11 Pulse Sequence zafhiggn.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-01-31T11:00:33
18 Modification Date 2023-01-31T11:00:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 83285.0
21 Lowest Frequency -82292.7
22 Nucleus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -lo0  -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
.
HRMS for 4d in APCI (+) MODE.
LRS-5G #1-24 RT: 0.00-0.12 AV: 12 NL: 2.02E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
276.0300
C11HgO2NF3 S =276.0301
-0.1024
100 BB
95
a0
85
80
75
70
65
8 80
5
2 55
=]
£ 50
2 45
L
£ 40
35
303 204.0655
25 215.0552
20
218.0811
15 206.0611
10 224.0375 271.2379
5 : 237.0793 p 279.1590 594 gaps 314.0973
l 226.0669 250.0168 266.0482 |I 282.0432 |319._U?84
i " 1 Ly iy | L L = L | Sy
[ o S s e e e B e B S e
200 210 220 230 240 250 260 270 280 290 300 310 320
miz



H NMR for 4e at 400 MHz

-] EHER%Y
T WY

Parameter

Data File Name

2 Title

Comment
Qrigin

Owner

Site
Spectrometer
Author

W ooy o s

Salvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency
22 Nudleus

23 Acquired Size

24 Spectral Size

Value

C:f Users/ ayazm/ OneDrive,
Desktop/ 16-2225-
LRS—-1H.jdx

Bruker BioSpin GmbH
nmr

spect

cociz

298.2

2030

16

210

1.0000

10.0000

14908
2023-03-16T12:27:56
2023-03-16T12:28:00
400.13

8012.7
-1544.6 il
H

12018

65536 ) I“ f

287

%

233

L A A iy i
g8 g 25 g =
=t = = oo o =
T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5. 4.5 4.0 3.0 2.5 2.0 1.5
f1 (ppm)
13C NMR for 4e at 100 MHz
nieess 4 sanpsScasis 2 i 2
= VR RN R : ¥
Parameter Value
1 DataFileName  C:/fUsersfayazm/
Downloads/ 20-2777-
LRS-13C.jdx R 5823 nEER
2 Tite =2ee KRa 3 ot
3 Comment e AN S
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Author
9 Solvent cocl3 A i Ll
10 Temperature 298.1 '\/\)H\r-v\rn
11 Pulse Sequence  zgpg30 ; s : - : :
12 Number of Scans 5120 150.0 1494 125 120 112 110
13 Receiver Gsin 151 f1 (ppm) f1 (ppm) f1 (ppm)
14 Relaxation Delay ~ 2.0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4999
17 Acquisition Date 2023-03-20721:27:28
18 Modification Date  2023-03-22T17:54:51
19 Spectrometer 125.77
Frequency
20 Spectral Width 29751.0
21 Lowest Frequency -2301.5
22 Nudeus 13C
23 Acquired Size 14379 Lo
24 Spectral Size 32788
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . %DD ) 90 80 70 60 50 40 30 20 10 0 -10
ppm

562




YF NMR for 4e at 376 MHz

Parameter

Data File Name

2 Title

Comment
Origin
Qwner
Site

TS

7 Spectrometer
8 Author
9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date

Value

C:f Users/ ayazm/ OneDrive/
Desktop/ Zbtp/ nmr/ 5a-q/
5h/ 10-61234R5-19F jdx

Bruker BioSpin GmbH
nmr

spect

CDClI3

298.2

zgfhiggn.2

16

210

3.0000

18.0000

0.7340
2023-02-10T12:21:25
2023-02-10T12:21:00

-50 63

19 Spectrometer 376.46

Frequency

20 Spectral Width 89285.0

21 Lowest Frequency  -82292.7

22 Nucleus 19F

23 Acquired Size 65536

24 Speciral Size 131072 J

]
T T T T T T T T T T T T T T T T T T T T T T -
10 0 -0 -0 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -180 200 -21
f1 (ppm)
HRMS for 4e in APCI (+) MODE.
LRS-5H #1-32 RT: 0.00-0.17 AV: 16 NL: 3.23E9
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
336.0513
C13H13 O4 NF3S=336.0512
0.2329 ppm
8
2
O
o
=
E
o
<
2
ko
[T
o
332.0403 | 339.0496
274.0685
" |2B2;0735 296.0893 322.0354 | 352.0460 376.0823 304 0927 412.1033  420.0880 445.1198
L bt L L LAt Lt L e oLy L L s o L s e L R i s i
280 300 320 340 360 380 400 420 440
miz
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H NMR for 4f at 400 MHz

RRROPREALERERS gzoaTs2sRey 2 SR ? =)
FRRILIIRAAESE SUHTRRERAER & 2% & g
LTI I I NN ne g o e - =
T el e 1% | I
Parameter Value
1 Data File Name C:f Users/ ayazm/
OneDrive/ Desktop/ 2btp/
nmr/ 5a-qf 5if 12-1613-
LRS-1H.jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Salvent CDCl3
10 Temperature 298.2
11Pulse Sequence  zg30
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 1.0000
15 Pulse Width 10.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2023-01-12T11:08:02
18 Modification Date  2023-01-12711:08:00
13 Spectrometer 400.13
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency  -1544.6
22 Nudeus H
23 Acquired Size 12018
24 Spectral Size 65536 ﬂ 1 1
2 L N__a L
A AR 1 TS
@ = o = =
ER5 s o 2 2
Soo - = o =
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5. 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

0
f1 (ppm)

I3C NMR for 4f at 125 MHz in CDCl; and DMSO-d; mixture.

sESo: SEpceoenen ey @ :
HEAE eEaisssszg zads ; E:
SN RERESNANY SR ‘
Parameter Value
1 Data File Name i/ Users/ ayazm/ OneDrive
Desktop/ 2btp/ nmr/ 5a-gf 5/
03-4903-LRS-13C jdx
2 Tite Effﬁ EEEE] L
3 Comment S T, 177
4 origin Bruker BioSpin GmbH
5 Owner e
& site
7 Spectrometer spect i
& Author
9 Solvent cocl3 il I‘ I‘
10 Temperature 8.1
11 Pulse Sequence 29pg30 —— ——
12 Number of Scans 1024 1554 30 113
13 Receiver Gain 191 f1 (ppm) f1 (ppm) f1 (ppm)
14RelaxatonDelay  2.0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4999
17 Acquisition Date 023-02-03T 183505
18 Modification Date  2023-02-03T 18:39:00 |
19 Spectrometer 12577 Lo
Frequency
20 Spectral Width 297615
21 LowestFrequency  -2302.0 x
22 Nudeus 13
23 Acquired Size 14879
24 Spectral Size 55536 l
[N
11 -

T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 f11(0 J100 90 80 70 60 50 40 30 20 10
1 (ppm

YF NMR for 4f at 376 MHz
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-59.76

Parameter Value

Data File Name C:f Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ Sa-qf 5if
01-44124R5-19F jdx

2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 298.2
11 Pulse Sequence zgthiagn. 2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-02-01T19:14:13
18 Modification Date 2023-02-01T19: 14:00
19 Spectrometer Frequency 376.46
20 Spectral Width 89285.0
21 Lowest Frequency 82292.7
22 Nucleus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 ~-130 -140 ~-150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 4f in APCI (+) MODE.
LRS-51#1-31 RT: 0.00-0.17 AV: 16 NL: 3.74E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
309.9910
C11Hgs O2NCIF3 S =309.9911
100+ -0.2909 ppm
05~
90
854
803
753
702
65
8 607
= =
B 557
3 3
< 5037
o e
2 455
T =
& 403
SReLE 311.9878
354
305
25
205
155
E 310.9946
103
5_f 205.0783 309.2787 312.9912 316.0039
E 5 307.9955 | i | 314.9872 318'9007 320.0157 322.0354 325.2920
L e L e ] L e AR ki My L el uoahd e ASad iy Ll s St bk b s bl Moy Lkt wias g s s L
306 308 310 312 314 316 318 320 322 324 326
m/z
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H NMR for 4g at 400 MHz

228855888 IBHEERERE g @ 8
e e T [
Parameter Value
1 Data File Name C:/ Users/ ayazm/ OneDrivef
Desktop/ 2btp/ nmr/ Sa-qf 5jf
10-1138-LR5-1H.jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1544.8
22 Nudeus H
23 Acquired Size 12018 |
24 Spectral Size 65536
|
‘ 1 A A -y
L o ¢
=588 g8 & I oa
i - = L o
T T T T T T T T T T T T T T T T T T T T T
11.0 105 100 9.5 8.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13 . .
C NMR for 4g at 125 MHz in CDCl; and DMSO-d¢ mixture.
53 BR525%¥I838 Ri80 3 =
EF BESRRRSE-C.EESH v m
VoOONSSSEESERLS | i
Parameter Value
1 Data File Mame C:f Users/ ayazm/ Onelrive/
Desktop/ Zbtp/ nmr/ 5a-af 5if
03-4902-LR5-13C jdx
itk i3 5238 RXBG
e R 5523
3 Comment puh brtnltvary ====
\Y ANN Sy
4 Qrigin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect i
8 Author | i
1
9 Solvent coci3 {
10 Temperature 298.8 L
11 Pulse Sequence 2gpg30 -7 T T
12 Mumber of Scans 1024 140.0 125 120 108
13 Receiver Gain 199 f1 (ppm) 1 (ppm) f1 (ppm)
14 Relaxation Delay 2.0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4999

17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency
22 Mudeus

23 Acquired Size

24 Spectral Size

2023-02-03720:49: 26
2023-02-03T20:43:00
100.84

24037.7
-1953.3
13C
12018
32758

210 200 190

T
150

180 170 160

T
140

130 120 110 100 a0 80 70 60 50

f1 (ppm)
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19F NMR for 4g at 376 MHz

-
Parameter Value
1 Data File Name C:f Users/ ayazm/ OneDrive,
Desktop/ 2btp/ nmr/ 5a-a/ 5if
01-44134RS5-19F jdx
2 Title
3 Comment
4 Crigin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent bz
10 Temperature 298.2
11 Pulse Sequence zgfhiggn.2
12 Number of Scans 15
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-02-01T21:47: 14
18 Modification Date 2023-02-01T21:47:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency -82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072
n
T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 4g in APCI (+) MODE.
LRS-5J #1-29 RT: 0.00-0.16 AV: 15 NL: 3.22E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
100 355.07
95
0
85
80
75
70
65 353.94
Ci11HgO2zNBrF3S =353.94
g 60 0.61
24 -0.61 ppm
e 55
=
2 50
‘2 45
=
£ 40
35
30
25
20
15
1o 354.94
5
353.05 353.34 355.28
0 T T T T T T T T T T T T T T T T T T T T T T T T T
352.5 353.0 353.5 354.0 354.5 355.0
miz
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H NMR for 4h at 400 MHz

13C NMR for 4h at 125 MHz in CDCl; and DMSO-dg mixture.

20 DBEET FRSEILoSShMEsULER o =
$F $EEET SEENRENSnoadzERszs s 3
L= NY =SSt
Parameter Value
1 DataFileName  C:/Users/ayazm/ IBR5E Im3z zugn
OneDrive/ Desktop/ 2btp/ EEEE R 5588
nmr/ 5a-qf 5k/03-4901- s Rl
LRS-13C.jdx S AN SV
2 Title
3 Comment .
4 origin Bruker BioSpin GmbH
5 Owner nmr 1
& Site
S, T L
7 Spectrometer spect 124 107
8 Author fL{ppm)  fl (ppm) 1 (ppm)
9 Solvent cociz
10 Temperature 298.8 28 33 ze 58 38
11 Pulse Sequence  zgpg30 EE A5 5y aa ==
12 Number of Scans 512 [ Y] N7 Vi N4
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width i i .
I | ]
16 Acquisition Time ] ,JUKN
17 Acquisition Date Ll ‘J\' . JUl. .JuL
18 Modification Date T T =TT T T T
19 Spectrometer  100.54 . . 118
Frequency 1(ppm 71 (ppm; 71 (ppm 1 (ppm) | (P
20 Spectral Width  24037.7 ’
21 Lowest -2565.5
Frequency
22 Nudleus 13C
23 Acquired Size 12018 |
24 Spectral Size 32768
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20

f1 (ppm)
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19F NMR for 4h at 376 MHz

59.79
~113.99

Parameter Value
1 Data Fie Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btp/ i/ Sa-a/ Skf
26-87D0-LRS-19F jdx aliphatic F
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zgfhigan.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-12-26T11:30:30 aromatic F
18 Modification Date 2022-12-26T11:30:00 i
18 Spectrometer 37546
Frequency
20 Spectral Width §9285.0
21 Lowest Frequency 82292.7
22 Mudleus 19F
23 Acquired Size 65538
24 Spectral Size 131072
i P
T T T T T T T T T T T T T T T T T T T T T T
10 o -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 4h in APCI (+) MODE.
LRS-5K #1-19 RT: 0.00-0.10 AV: 10 NL: 2.53E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
294.0205
C11HgO2 N F4S=294.0206
100 -0.5984 ppm
95
90
85
80
75
70
65
8 60
c
o
2 55
3
2 50
o
£ 45
]
& 40 270.1589
35
30
299.0615
25
277.1797
20
282.2790
15 295.0240
10 291.1954
272.0691 300.0612 311.0980
FBD?Q? L 2409 289 1107 I-7302-- 91 3092057L 1313"2736 321.3150
odp—d [ o { L JLL T l.L. 177 L 5 | R
LI L N A O R B B S N s A N N B ) B L O [ B B A N B B B
270 275 280 285 290 295 300 305 310 315 320

m/z
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H NMR for 4i at 500 MHz

ERERIIRnARARETES : z
A S S i i
Parameter Value
1 DataFileName  C:/Users/ayazm/
©OneDrive/ Desktop/ 2btp/
nmr/ 5a-q/ 5/ 16-7383-
LRS-1H.jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer  spect
8 Author
9 Solvent DCi3
10 Temperature 0.0
11 Pulse Sequence  zg30
12 Mumber of Scans 16
13 Receiver Gain 191
14 Relaxation Delay  1.0000
15 Pulse Width 13.7000
16 Acquisition Time  1,4999
17 Acquisition Date  2023-02-16T16:43:30
18 Modification Date  2023-02-16T16:43:00
19 Spectrometer 500.13
Frequency
20 Spectral Width 9999.8
21 Lowest Frequency -1923.1
22 Nudeus H |
23 Acquired Size 14999
24 Spectral Size 65336
P! H R T Sl
88523 5 85 A &
S - = o =]
T T T T T T T T T T T T T T T T T
1.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5
f1 (ppm)
.
13C NMR for 4i at 100 MHz
R TEa FE823 ¥InEn o o
B fER ERENG ZEEE z =
[N Y T I |
Parameter Value
i Ll szzs s3se
15-2004-R5-13C. jdx REAR EEEE]
2 Tite iy Vit
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3 : Il
10 Temperature 298.1 ; > o : “"““I
11 Pulse Sequence zgpa30d 128 124 100 108
12 Number of Scans 1024 1 (ppm) 1 (ppm)
13 Receiver Gain 191
14 Relaxation Delay  2,0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2023-03-16T04:22:46
18 Modification Date  2023-03-16T04:22:00
19 Spectrometer 125.77
Frequency
20 Spectral Width 297615
21 Lowest Frequency -2302.0
22 Nudeus 13C
23 Acquired Size 14879 f 1 |
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 180 150 140 130 120 110 . (100 ) a0 80 70 60 50 40 30 20 10 -10
ppm
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YF NMR for 4i at 376 MHz

—59.70

Parameter Value

Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 5a-g/ 5/
15-7016-1R5-19F jdx

2 Title

3 Comment

4 Origin Bruker BioSpin GmbH
5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent cocl3

10 Temperature 298.2

11 Pulse Sequence zgfhiggn. 2
12 Number of Scans 16

13 Receiver Gain 210

14 Relaxation Delay 3.0000

15 Pulse Width 18.0000

16 Acquisition Time 0.7340
17 Acquisition Date 2023-02-15T11:30:36
18 Modification Date  2023-02-15T11:30:00

19 Spectrometer 376.496
Frequency

20 Spectral Width 89285.0
21 Lowest Frequency — -82292.7
22 Nudleus 15F

23 Acquired Size 65536
24 Spectral Size 131072

T T T T T T T T T T T T T T T T T T T T T T 1
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110 -120 -130 -140 -150 -160 -170  -180 -190 -200 o'
f1 (ppm)

HRMS for 4i in APCI (+) MODE.

LRS-5L #1-21 RT: 0.00-0.11 AV: 11 NL: 2.50E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
352.0612
Ci17H1302NF3 S =2352.0614
-0.3401 ppm

Relative Abundance
a
(=1}
1l

E 291.0863

355.0700
3 280.0067 4451191

103 / 371.1008 3840873

( 429.0881
E 368.0559
5
s s o seos |0 o o | |
LN [AR FILER AR RIS RIS F AL AL A PR AL BAE A | AR PRI AR IR R 8 R [ SLH RaRa s SRR A AN | EAR GAR K AR RS KR LA LR RS LAY LR
280 300 320 340 360 380 400 420 440
m/z
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H NMR for 4j at 400 MHz

572

$ISRABRBAR RERR 2 a 2 8
S gt Ly |
HO
Parameter Value cl
1 Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 5a-qf N
5df 06-5718-LRS-1H.jdx \ F
2T Ms F F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 298.1
11 Pulse Sequence 2030
12 Mumber of Scans 16
13 Receiver Gain 187
14 Relaxation Delay 1.0000
15 Pulse Width 10.0000
16 Acguisition Time 1,4998
17 Acquisition Date 2022-12-06T17:46:45 i
18 Modification Date 2022-12-06T17:47:00
19 Spectrometer 400.13
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1544.6
22 Nudeus H
23 Acquired Size 12018
24 Spectral Size 65536 Lt
l‘ I
e T T T )
wg 2 = = =
] = ] = =
o — - I - I
T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13 i
C NMR for 4j at 100 MHz
=3 28 S3289R¥ U8R 5 @ o =
82 2F ZFeamER 22GR I &8 ]
R a5 HELRSzE EEEE a 5 =
oy o0 o288z === S 2 &
Y VST SN S I
HO
Parameter Value 55 SHEER 8885 Cl
& En5g 2EGH
1 Data File Name Cif Users/ ayazm/ G rEr oy pr—
Onebrive/ Desktop/ 2btp/ T TR TTTT N F
o Sa-a 56 22-8073- A AN Frry \
LRS-13C.jdx 1 Ms F F
2 Title !
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect '32 T 1;4 ! 10;5 5
8 Author F f
f1 (ppm) f1 (ppm) f1 (ppm)
9 Solvent codl3
10 Temperature 298.1
11 Pulse Sequence zgpg30
12 Mumber of Scans 714
13 Receiver Gain 191
14 Relaxation Delay ~ 2.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2022-12-27T11:42:28
18 Modification Date  2022-12-22T11:42:00
19 Spectrometer 125.77
Frequency
20 Spectral Width 29761.5
21 Lowest Frequency  -2302.0 i
22 Nudeus 13C
23 Acquired Size 14373
24 Spectral Size 65536 |
!
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 llfU ( 1U]U S0 80 70 60 50 40 30 20 10 0
1 (ppm



19F NMR for 4j at 376 MHz

-5 54

Parameter Value HO
1 Dats File Name C:/ Users/ ayazm/ OneDrive/ c
Desktop/ 2btp/ nmr/ 5a-q/ 5df —
06-5718-LR5-19F jcx N F
2 Tie Ms F F
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr.
6 Site
7 Spectrometer spect
& Author
9 Solvent enle}
10 Temperature 298.2
11 Pulse Sequence zgfhigan. 2
12 Mumber of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acguisition Time 0.7340
17 Acquisition Date 2022-12-06T17:45:56
18 Modification Date 2022-12-06T17:50:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency 82292.7
22 Nudleus 15F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 4j in APCI (+) MODE.
LRS-5D #1-28 RT: 0.00-0.15 AV: 14 NL: 3.60E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
324.0069
C12H1p 02N ClI F3 S =324.0067
0.1503 mmu
100g HO
95 Cl
90} N F
a5 Ms F F
803
753
703
65
8 603
2 E
T =
2 55;
= =
£ 509
2 459
% B
[+ 40? 342.0174
35§ 326.0036
303
255
B 336.3262
20
15_? 344.0142
E 338.3421
104314.0250
E 319.2996 327.0072
5E 316.0217 | 322.0112 427.0003 332.0358 334.3106 339.3454
E| " L M ot L 1 1 . |
0=t RAEAD Treee] T T LAARASRRARE LELLY (RERAS LLAS) LALAE RRZA ARES LALEH] LAARES RAEER]
315 320 325 330 335 340 345
m/z
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'H NMR for 4k at 400 MHz

RRARARRY RERT B 8 2
B NN R P o -
e SN | | |
Parameter Value
1 Data File Name C:/ Users/ ayazm/ Desktop/ nmr/
10june/ 18-6034-LRS-49-1H.jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 298.1
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 14,0000
16 Acquisition Time: 1.4998
17 Acquisition Date 2024-06-18T11:33:51 |
18 Modification Date 2024-06-18T12:28:37
19 Spectrometer Frequency 400.20
20 Spectral Width 8012.7
21 Lowest Frequency -1543.8
22 Nudeus H
23 Acquired Size 12018 |
24 Spectral Size 65536
|
i L |
T Y i i Y T '
g8 5 8 ] g 8
6 S = & = &
T T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 4k at 100 MHz
8383 SUYSVALGERR SHER ® ® w
GRRE AROSANRZZ 8838 & g 8
e 17V NVl N\~ | | |
Parameter Value
1 Data File Name C:/ Users/ ayazm/ Desktop/ HO
nmr/ 10june/ 19-6537-
LRS-13C.jdx Br
2 Tite
3 Comment
2583 nrao N\ F
4 ongn Bruker BioSpin GbH HE8E dmas Ms F F
5 Owner e o | [RRRR
& e AN
7 Spectrometer spect
8 Author
9 Solvent coas
10 Temperature 298.1
11 Pulse Sequence 2gpg30 Q 14 n
12 Number of Scans 2048 —
ARy 28 s 1 T
14 Relaxation Delay 2.0000
15 Puise Width 10.0000 f1 (ppm) 1fflﬁ( e
- PPM)  f1 (ppm)
16 Acquisition Time 0.4999
17 Acquisition Date 2024-06-20T09: 41:34
18 Modification Date 2024-06-20T09:29:28
19 Spectrometer 100.62
Frequency
20 Spectral Width 24038.1 | |
21 Lowest Frequency -1955.4
22 Nudeus 13C |
23 Acquired Size 12018
24 Spectral Size
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 i %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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1F NMR for 4k at 376 MHz

-59 51

Parameter Value
Data File Name C:/Users/ ayazm/ CneDrive/
Desktop/ 2btpf nmr/ 5a-g/ Sef
23-8506-LRS-19F jabx

2 Tile
3 Comment
4 Orign Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zgfhigan.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18,0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-12-23T17:20:08
18 Modification Date 2022-12-23T17:20:00
19 Spectrometer Frequency 376.46
20 Spectral Width 89285.0
21 Lowest Frequency 82292.7
22 Nudleus 15F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 30 40 -50 -60 -70 -80 -S0 _-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 ~-210
f1 (ppm)
HRMS for 4k in APCI (+) MODE.
S s
C:\Users\Suresh\Desktop\HRMS\LRS-5E 05/15/23 10:30:10
LRS-5E #1-28 RT: 0.00-0.15 AV: 28 NL: 1.09E8
[T: FTMS + p APCI corona Full ms [50.0000-1800.0000]
367.9561
C12zH10 02N BrF3 S = 367.9562 HO
- Br.
100 0.2226 ppm
95 N\ F
00 Ms F F
85
80
75
70
B85
8 60
&
T 55
3
£ 50
o
= 45
=
& 40
35
30
25
366.9473
20
15 368.2218 368.9595
10
5 369.2253
o 366.2450 A 368.3879 )
tors T T T T T T T T T T T T T T T T T I T TrET; T T T T T T T T T T T T
366.5 367.0 367.5 368.0 368.5 369.0 369.5
m/z

S75



H NMR for 41 at 400 MHz

HErEEPRIIs 9P RRAMARNRARCERRBRRESKNAGRERT R 2 g
BRSNS 3SR S 7T 7 T
Parameter Value
1 DataFileName  C:fUsers/ayazm/
GneDrive/ Desktop{ 2btp/
nmr/ 5a-g/ 5m/ 17-2662-
LRS-1H,jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cncl3
10 Temperature 298.1
11 Pulse Sequence  zg30
12 Number of Scans 16
13 Receiver Gain 181
14 Relaxation Delay  1.0000
15 Pulse Width 13.7000
16 Acquisition Time 1.4399
17 Acquisition Date  2022-11-17T12:52:08
18 Modification Date  2022-11-17T12:52:00
19 Spectrometer 500.13
Frequency
20 Spectral Width  9999.3 | !
21 Lowest Frequency -1923.9
22 Nudeus H
23 Acquired Size 14339 |
24 Spectral Size 65536 l | i
18 Awm
H e i Yo
8806 =l 8 &
——tnci - 6o
T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 5.0 5 4.0 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 {ppm)
13C NMR for 41 at 100 MHz
R 28 RLBSYII=mBAS = =
A6 =F BRESSREEIS 2 2
I N | r
Parameter Value
1 Data File Name C:/Users/ ayazm/ OneDrive/ n g = 2 85 B nEmg
Desktop/ 2btp/ rmr/ Sa-a/ BR & 8 F 3 gZ3Es
5m/ 28-9132LRS-13C jdx N | | | | ‘\ ‘\ 'F 'T
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr M
6 Site i
7 Spectrometer spect A\' | | I l
8 Author
T T T T
9 Solvent coas 153.6 125 120 100
10 Temperature 298.1 1 (ppm) 1 (ppm) 1 (ppm)
11 Pulse Sequence zgpa30
12 Number of Scans 1024
13 Receiver Gain 199
14 Relaxation Delay 2.0000
15 Pulse Width 10.0000
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width 24038.1 |
21 LowestFrequency  -1953.6
22 Nudeus 13
23 Acquired Size 12018
24 Spectral Size 65536 | i 1
L
|, L “ I
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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1F NMR for 41 at 376 MHz

-59 57

Parameter Value

Data File Mame C:f Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 5a-g/ 5m/
17-2662-R5-19Fjdx

2 Tite

3 Comment

4 Origin Bruker BioSpin GmbH
5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent cocl3

10 Temperature 298.2

11 Pulse Sequence zgfhiggn. 2

12 Number of Scans 18

13 Receiver Gain 191

14 Relaxation Delay 3.0000

15 Pulse Width 15,0000

16 Acguisition Time 0.5767

17 Acqguisition Date 2022-11-17T12:54:58
18 Modification Date 2022-11-17T12:55:00
19 Spectrometer Frequency 470,55

20 Spectral Width 113635.5

21 Lowest Frequency -103877.5

22 Nudeus 19F

23 Acquired Size 65535

24 Spectral Size 131072

T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0o -0 -20 30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 ~-190 -200 -210 -2
f1 (ppm)

HRMS for 41 in APCI (+) MODE.

LRS-5M1 #1-27 RT: 0.00-0.15 AV: 14 NL: 3.36E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
352.0613
Ci7H13 02 NF3S=352.0614
100 -0.2458 ppm
95

90

85
80
75
70
65
60
55
50
45

Relative Abundance

40
35
30
25

20

153291.0865 305.1020 355.0698  371.1009
373‘__0975

10 350.0656 || | 360.0899 TRV
i 299.0614 / :
311.0979 347.2116 . ‘
ol 1 |, [1311,0979 324 0843 332.0550 16| 1], |, ( 387,0063
| P ) e W I e P v s e o o o | S 7 S e P ) o e 57 P i P P
290 300 310 320 330 340 350 360 370 380 380 400 410
m/z

399.0981 415.0364
3 e e ]
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'H NMR for 4m at 300 MHz

RRARRITIIAARRAR BR0G 28
L ol wuwnun oo
Parameter Value
1 Data Fie Name C:/ Users/ ayazm/ Desktop/
25-7811-4RS-1H.jdx
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nme
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 4.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay ~ 1.0000
15 Pulse Width 15.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2024-06-25T17:35:19
18 Modification Date ~ 2024-06-25T17:42:15
19 Spectrometer 400.18 ;
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency  -1544.9
22 Nudeus H
23 Acquired Size 12018 |
24 Spectral Size 65536 | .
1 A
A b ik i)
(-3 b= - M
Qo L= -
-5 = no
T T T T T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 10.0 95 90 85 8.0 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0
f1 (ppm)
I3C NMR for 4m at 75 MHz
85 8 g
& & ]
N I |
Parameter Value
1 Data File Name C:/ Users/ ayazm/ Desktop/ nmr/
10june/ 12-4976-LRS-13C.jdx
2 Title
o= emoq
3 Comment o9 2898 TR
B3 RxRs  B8E3
4 Origin Bruker BioSpin GmbH v S o
£ o Flld -
6 Site
7 Spectrometer Avance Neo Nanobay
8 Author
9 Solvent cnd3
10 Temperature 298.2 | 1l
11 Pulse Sequence 2gpg30 -—-_L._m- i ......me._..
12 Number of Scans 3072 TTT T —m——— T T
13 Receiver Gain 45 152 128 112
14 Relaxation Delay 2.0000 fL(ppm)  "f1 (ppm) f1 (ppm)
15 Pulse Width 10.0000
16 Acquisition Time 0.5000
17 Acquisition Date 2024-06-12T19:24:51
18 Modification Date 2024-06-12T20:09:53
19 Spectrometer Frequency 75.48
20 Spectral width 17856.9
21 Lowest Frequency -1371.1
22 Nudeus 13C
23 Acquired Size 8928 i
24 Spectral Size 65536
oy
e e e S ; ol
e prisat AN AT A b AR S b o
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 " EDO ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm;

S78



YF NMR for 4m at 376 MHz

i
Parameter Value
1 Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ Sa-q/ 5pf
02-4590-LR5-19F jdx
2 Title
3 Comment
4 Crign Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zafhiggn.2
12 Mumber of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-02-02T10:32:31
18 Modification Date 2023-02-02T10:32:00
18 Spectrometer Frequency 376,46
20 Spectral Width 8§9285.0
21 Lowest Frequency -82292.7
22 Nucleus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T
10 0 -18 -20 -30 -40 -50 -60 -70 -80 -100  -11i0  -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 4m in APCI (-) MODE.
LRS-5P #1-30 RT: 0.00-0.16 AV: 15 NL: 7.37E7
[T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
386.0221
C17H1202NCIF3S=2386.0224
100+ -0.8415 ppm
953
903
85
803
?52
705
653
8 603
e E
] E
B 554
= =
2 503
= E
£ 453
o = 404.0328
& 403
35§ 388.0188
303
253
203 439.377
155 355.0697 371.1007 383.3153 406.0292
3 366.3728
103 141 0500 AT 397.9703 MAes 429.0883
55 - 352 3208 373.0981 391.2840 418.0482 431.0855
E ||[ o I 1 % | | |, 4210605 ||
E1/1IN I T o | s OO I I Pl I T [ et M I
0=ttt Ty ey Tt Tt
340 350 360 370 380 390 400 410 420 430
miz
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H NMR for 4n at 400 MHz

AERaRTINIRARARER R =2 =
e e A
Parameter Value
1 Data File Name C:f Users/ ayazm/
OneDrive/ Desktop/ 2btp/
nmr/ 5a-q/ 5nf 17-2663-
LRS-1H. jdx
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Authar
9 Solvent cocls
10 Temperature 298.1
11Pulse Sequence  zg30
12 Number of Scans 16
13 Receiver Gain 191
14 Relaxation Delay  1.0000
15 Pulse Width 13.7000
16 Acquisition Time  1,4393
17 Acquisition Date  2022-11-17T12:58:11
18 Modification Date ~ 2022-11-17T12:59:00
19 Spectrometer 500.13
Frequency
20 Spectral Width 9999.8
21 Lowest Frequency -1923.3
22 Nudleus H
23 Acquired Size 14393 {
24 Spectral Size 65536 l |
L A L
51 1 *
85 =l 88
-r = Mo
T T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 4n at 100 MHz
Eoan BEnparmeRemEis z =
B e e e o =
N Pl B e I
Parameter Value
1 DatsFileMame  C:fUsers/ ayazm/
Onelrivef Desktop/ 2btp/
nmr/ 5a-gf 5nf 28-9131- REEE = o 3 = n8en
LRS-13C.jdx E E E g wn o = = § ? ? %
2 Title S5 T T T T 1T/
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr i
6 Site |
7 Spectrometer spect
8 Author 1 |
9 Solvent bz
10 Temperature 298.1 153.0 1525 | 1‘24 1;0 1&9
11 Pulse Sequence  zgpg30 f1 (ppm) f1 (ppm) f1 (ppm)
12 Number of Scans 1024
13 Receiver Gain 199
14 Relaxation Delay ~ 2.0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4999
17 Acquisition Date  2022-12-29T06:19:23
18 Modification Date  2022-12-29T06:19:00 ;
19 Spectrometer 100.64
Frequency
20 Spectral Width ~ 24038.1 .
21 Lowest Frequency -1953.6
22 Nudeus 13C |
23 Acquired Size 12018 i
24 Spectral Size 65536
l P
I | . A |
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0 -10

100
f1 (ppm)
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YF NMR for 4n at 470 MHz

|
Parameter value
1 DataFile Name C:f Users/ ayazm/ OneDrive/
Desktop/ 2btp/ nmr/ 5a-af 5nf
17-2663-LR5-15Fjdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDcl3
10 Temperature 298.2
11 Pulse Sequence zafhigan. 2
12 Number of Scans 16
13 Receiver Gain 191
14 Relaxation Delay 3.0000
15 Pulse Width 15.0000
16 Acquisition Time 0.5767
17 Acquisition Date 2022-11-17T13:00:39
18 Modification Date 2022-11-17T13:00:00
19 Specirometer Frequency 470.55
20 Spectral Width 113635.5
21 Lowest Frequency -103877.5
22 Nucleus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -1700 -180 -190 -200 -210 -2
1 (ppm
HRMS for 4n in APCI (+) MODE.
LRS-5N #1-20 RT: 0.00-0.10 AV: 10 NL: 9.93E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
429.9718
C4i7H4202NBrF3S=429.9719
100 -0.1332 ppm
o5 431.9694
90
85
80
75
70
65
8 60
=4
]
B 35
=
% 50
2
£ 45 445.1198
© 40
35
90 447.9823
25
20
427.9758 |1 1433.9631
15 /
10 406.2196 3
5 401.9045 | 4079716 29 jact 463.9958
L] L )iz, 41soion | l |‘}5‘}.0133 |, |467.0070  479.0062 484.9561 495.4400
0 LA W b AR ) LA R Rl bl bR L) LA R bkl LAkt R RS LR R L L Rt R LAY L) L) Rt b bbb R M) L L b b ALY R LA L R Ll A L LA R Rl Lkt B MM AL |
400 410 420 430 440 450 460 470 480 490 500
miz
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H NMR for 40 at 400 MHz

RN EN R RRePEIPPYINREYREE838833 L]
B B T R S S S W M i i S i i "&?
Parameter Value
1 Data File Name C:f Users/ ayazm/ OneDrive/ Desktop/
2btp/ nmr/ 5a-qf Sof 02-5079-
LRS-1H.jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cocl3
10 Temperature 298.1
11 Pulse Sequence 2330
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000 !
15 Pulse Width 14.0000
16 Acquisition Time 1.4938
17 Acquisition Date 2022-12-02711:06: 10
18 Modification Date 2022-12-02711:06:00
19 Spectrometer Frequency 400,20
20 Spectral Width 8012.7 dem solvent peak
21 Lowest Frequency -1544.6
22 Nucleus H
23 Acquired Size 12018
24 spectral Size 65536
|
W ' I
gdog=g 2 o @
a5a59 3 =2
Sl = mo
T T T T T T T T T T T T T T T T T T T T T
11.0 105 10,0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 3 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0
f1 (ppm)
13
C NMR for 40 at 100 MHz
my 28 weoDen cmnEmnTa
24 28 323333322232 2 &
T NS G
Parameter Value
1 DataFile Mame  C:/ Users/ ayazm/
OneDrive/ Desktop/ 2btpf
nmr / 5a-qf Sof 28-9133-
LRS-13C jdx 28 nego neEe
o E EREE EEEE
3 i v PN R
4 Origin Bruker BioSpin GmbH
5 Owner nmr \ i
& Site H_,jk_\_, L .
Tk T T T T T
7 Spectrometer  spect 124 108
8 Author f1 (ppm) f1 (ppm) f1 (ppm)
9 Solvent coci3
10 Temperature 298.2
11 Pulse Sequence  zgpg30 =5 R Rl T4 &3
12 Number of Scans 854 B =2 B =2 28
13 Receiver Gain 210 I N4 W v Y
14 Relaxation Delay 2.0000
15 Pulse Width 10.0000
16 Acguisition Time  0.4399 1 i 11 1
17 Acquisiton Date  2022-12-28T16: 13:43 [— -J-- M -—A- -J‘L-
—t Tt 1 T
18 Modification Date 2022-12-28T16:14:00 160 132
19 Spectrometer 100,62 fi{ppm) “T(ppm 1(ppm 1(pPM 71 (ppm
Frequency
20 Spectral Width 240381
21 Lowest -1955.4
Frequency
22 Nudeus 13C
23 Acquired Size 12018 | I
24 Spectral Size 65536
1
1
L |
1 . SRRV cemmpey I IO | o
o D g T y w t
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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YF NMR for 40 at 376 MHz

5063

-108 34

Parameter Value
1 Data File Name C:/ Users/ ayazm/ OneDrive/
Desktop/ Zbtp/ nmr/ 5a-q/ 50/
28-9133LR5-19F jdx
2 Tite
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect aliphatic F
§ Author
9 Solvent cocl3
10 Temperature 298.2
11 Pulse Sequence zgfhigan.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-12-28T11:25:41 | aromatic F
18 Modification Date 2022-12-28T11:26:00
19 Spectrometer Frequency 376,46
20 Spectral Width 89285.0
21 Lowest Freguency 82292.7
22 Nudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072 L
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 40 in APCI (+) MODE.
LRS-50 #1-28 RT: 0.00-0.15 AV: 14 NL: 4.51E7
[T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
447.9624
C17H11 O2NBrF4 S =447.9625
100_: -0.1344 ppm
853
90
E 449.9600
85
803
753
703
653
8 603
& 3 445.1195
B 559
=] =
£ 503
£ 453
& =
[} =
Tl 450.3355
35? |
303 |
= |
254 |
= 446.1202 |
20 448.9658
= | 450.9634
15; 447.1168 |
= |
10; |
53 ‘ 451.9553
3 443.3000 | 452.9592 454.1371 455.9913
R T T T L e e T o o o T S TS o O e S5 L
444 445 446 447 448 449 450 451 452 453 454 455 456
m/z

S83



S84



I'H NMR for 6a at 400 MHz

NN EEMAN==CRr TT NN =0 STNG = -
WE T T T M o o g Py Py Py g x e
RESERRRNIRA AN AN ANGEES3 ~ =
e e e e, |t ~4
Parameter value
L DataFileName  C:fUsers/admn/ I
OneDrive/ Lab students/
Ayaz| Manuscrpt 2-8TP
files/ 2bip FID data with
MS codes/ Halin 1/ 7a HO
17-41544RS-1H.jdx
2 Tite
3 Comment —
4 Orgn Bruker BioSpin GmbH S F
5 Owner rame F F
6 Site
7 Spectrometer spect
8 Author
9 Sohent coa3

10 Temperature 298.1
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxaton Delay
15 Puise Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spactrometer

Frequency
20 Spactral Width 8012.7
21 Lowest Frequency -1545.1 !
22 Nudeus H
23 Acquired Size 12018
24 Spactral Size 65536 l
PR
o = - ~
2 a s - =
S == = = -
- e L e S T T S :
11.0 105 100 95 9.0 85 80 7.5 70 65 6.0 45 40 35 3.0 25 20 1.5 1.0 05 00

5.5 5.0
f1 (ppm)

13C NMR for 6a at 100 MHz

s 3 5 :
it 2 N =
Parameter Value T ! I
1 DataFieName  CifUsers/ ayazm/
OneDrive/ Desktop/ Btp/
e 5a-q 5q/ 20-4420-
LRS-13C jdx
2 Tite OH
P zasns SEer gses —
5 Owner nmr S F
5 site FF
7 Spectometer  spect
8 Author
3 Salvent cocl3
10 Temperature 2982 M
11 Pulse Sequence  zgpg30
12 Number of Scans 256 —_—
13 Recaiver Gain 210 159.0 124
14 Relaxation Delay  2.0000 1 (ppm) f1 (ppm) f1 (ppm)
15 Pulse Width 10.0000
16 Accuisition Tme  0.4933
17 Acquisition Date  2022-09-20T14:38:30
18 Modification Date 2022-03-20T14:38:00
19 Spectrometer  100.82
Frequency
20 Spectral Width  24038.1 |
21 Lowest 19434
Frequency
22 Nudeus 13c
23 Acquired Size 12018
24 Spectral Sze 55536

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . %UU ) 20 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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YF NMR for 6a at 376 MHz

Relative Abundance

Parameter Value
1 Data File Name C:f Usersj ayazm/ OneDrive/
Desktop/ Zbtp/ nmr/ Sa-a/ 5a OH
20-4420-LRS-19F jdx

2 Title
3 Comment -
4 Origin Bruker BioSpin GmbH S F
5 Owner e F F
& Site
7 Spectrometer spect
8 Author
9 Solvent coclz
10 Temperature 298.2
11 Pulse Sequence zgfhiggn.2
12 Mumber of Scans bl
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2022-09-20T14:15:19
18 Modification Date 2022-03-20T14:15:00
19 Spectrometer 376.46

Frequency
20 Spectral Width 89285.0
21 Lowest Frequency ~ -82292.7
22 Nudleus 19F
23 Acquired Size 65536
24 Spectral Size 131072

T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110 -120 -130 -140 -150 -160 -170 -180 -180 -200 -210
f1 (ppm)
HRMS for 6a in APCI (+) MODE.
LRS-5Q #1-23° RT: 0.00-0.12° AV: 12 NL: 1.66E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
229.0291
C11HgF35=220.0293
-0.8201 ppm
100
OH

95

A s F
85 FF
80

75

70

65

60

55

50

45 231.0083

40

35

30 219.0472

25

20

15

233.0627
10
201.0428 237.0790
215.0161 217.0312 | o i 227.0336 235.0418 | 538 0783 241.0308
e e o —— Tttt e e
214 216 218 220 222 224 226 228 230 232 234 236 238 240 242
m/z
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H NMR for 2aa at 400 MHz

SRREZEE33858895RGAAR AN T8 SE233555554983533 291939 a]
PR R R rl R R R R RCROR R n R m m e r R e L L T R R e
e i W WA O R e LIS
Parameter Value
1 Data File Name i/ Users/ ayazm/ OneDrive/ lo)
Desktop/ 15-199%-
LRS-1H.jdx
2 Title
3 Comment (o) F
4 Origin Bruker BioSpin GmbH FF
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent <bclz
10 Temperature 298.2
11 Pulse Sequence 930
12 Number of Scans 1B
13 Receiver Gain 210
14 Relaxation Delay 1.0000
15 Pulse Width 10.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2023-03-15T15:30:55
18 Modification Date 2023-03-15T15:31:00
19 Spectrometer 400.13
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency  -1543.6
22 Nudleus H
23 Acquired Size 12018
24 Spectral Size 65536
M
i
3 5 5 B T I )
g S g & &
i ci - - -
T T T T T T T T T T T T T T T T T T
100 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2aa at 100 MHz
z 2 o Nozmmmog
g i £ EaRanan = 2
I [ SN Y
Parameter Value
1 Data File Name Cif Users/ ayazm/ OneDrive/ e . o
Desktop/ 17-2475-LR5-13C.jdx ; g gg ; ;
2 Title /-* ;; *\' -*\ %
3 Comment o]
4 Origin Bruker BioSpin GmbH
5 Owner e F
& Site
7 Spectrometer spect
8 Authar
9 Solvent cocl3 I
10 Temperature 28,2 iy, P | R
11 Pulse Sequence 2gpa30 e e Lo
12 Number of Scans 1024 120 36
13 Recaiver Gain 210 f1 (ppm) f1 (ppm)
14 Relaxation Delay 2.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2023-03-18T03:03:05
18 Modification Date 2023-03-18T03:03:00
18 Spectrometer 100.62
Frequency
20 Spectral Width 24038.1
21 Lowest Frequency -1955.4
22 Nudeus 13C
23 Acquired Size 12018
24 Spectral Size 65536 | 1 !
1
T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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YF NMR for 2aa at 376 MHz

z
Parameter Value o
1 Data File Name C:fUsers/ ayazm/ OneDrive/
Desktop/ 15-1999-LRS-19F.jdx
2 Tite (o] F
3 Comment F F
4 Qrigin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Author
9 Solvent Ccociz
10 Temperature 298.2
11 Pulse Sequence zgfhiggn. 2
12 Mumber of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-03-15712:09:59
18 Modification Date 2023-03-15T12:10:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency 822927
22 Mudeus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
10 0o -0 -20 ~-30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
.
HRMS for 2aa in APCI (-) MODE.
—
C:\Users\Suresh\Desktop\HRMS\LRS-3G-1 05/15/23 10:34:06
LRS-3G-1#2 RT: 0.01 AV: 1 NL: 3.41E5
IT: FTMS - p APCI corona Full ms [50.0000-1800.0000]
215.0327
CioHg O2F3=215.0314 o
100 5.7130 ppm
95
90 o F
- F F
80
75
70
65
8 60
£
2 55
=
2 50
[}
= 45
3 ]
& 40
35 217.0660
30
25
20
15
10
5
G —_— —_— —_ L
212.5 213.0 2135 214.0 214.5 215.0 2155 216.0 216.5 217.0
m/z
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H NMR for 2ga at 400 MHz

AR EEITEERR s8R I 2
RO LRI AT P |
Parameter value \
1 DataFile Name  C:f Users ayazm/
OneDrive/ Desktop/ o]
15-2000-LRS-1H.jdx
2 Title
3 Comment 0 F
4 Origin Bruker BioSpin GmbH FF
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Saolvent cocl3
10 Temperature 298.1
11 Puke Sequence 2930
12 Mumber of Scans 16
13 Receiver Gain 191
14 Relaxation Delay ~ 1.0000
15 Pulse Width 13.7000
16 Acquisition Time 1.4599
17 Acquisition Date  2023-03-15T12:11:55
18 Modification Date  2023-03-15T12:11:00
19 Spectrometer 500.13
Frequency
20 Spectral Width 9999.8
21 Lowest Frequency -1923.5
22 Mudleus H
23 Acquired Size 14393
24 Spectral Size 65536 !
[ 1
I i )
W i oL [ o i
855 g 8 5 a &
= - - - =} o
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 2ga at 100 MHz
CEEEN IRTARTNE R el = 2
B885 R RARIIINR = mmom o m o m =
L8839 oasasans o FERE 2R o g
R SRS ORI N i
—
S
Parameter Value ] EEEE EEEE \\
1 Data File Name C:/ Users/ ayazm/f 2288 §%88 o o (o]
Downloads/ 20-2776- N7 TN SA A
LRS-13C.jdx
2 Tile -
3 Comment o F
4 Origin Bruker BioSpin GmbH F F
5 Owner nmr
6 Site N
7 Spectrometer spect u b
& Author .._/ML,._ Ll il,ll,
9 Solvent cpcl3 T J T T T T T
10 Temperature 298.2 165.3 125 120 93
11 Pulse Sequence 2gpa30 f1 (ppm) f1 (ppm) 1 (ppm)
12 Number of Scans 5120
13 Receiver Gain 191
14 Relaxation Delay 2.0000
15 Pulse Width 10,0000
16 Acquisition Time 0.4999
17 Acquisition Date 2023-03-21T01:08: 50 I
18 Medification Date 2023-03-22T17:54:52
19 Spectrometer 125.77
Frequency
20 Spectral Width 29761.0
21 Lowest Frequency  -2431.3
22 Nudleus 13C
23 Acquired Size 14879
24 Spectral Size 32788 N | B
|
| [ ‘
WL ) " ) ) e
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 a1 (IUU ) 90 80 70 60 50 40 30 20 10 o -10
ppm
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19F NMR for 2ga at 376 MHz

Parameter

-

Data File Name

2 Title

w

Comment
Origin
Owner
Site

NS

Spectrometer
Authar

o @

Solvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency
22 Nucleus

23 Acquired Size

24 Spectral Size

Value

C:f Users/ ayazm/ OneDrive/
Desktop/ 01-4415-LR5-15F jdx

Bruker BioSpin GmbH
nmr

spect

cocl3

298.2

zgfhiggn.2

16

210

3.0000

18.0000

0.7340
2023-02-01T20:05:51
2023-02-01T20:06:00
376.46

89285.0
-82292.7
19F
65536
131072

5721

T T T
10 0

-10

T T T T
-20 -30 -40

-50

T T T
-60 -70

HRMS for 2ga in APCI (+) MODE.

-80

T T T T
-90 -l00 -110 -120
1 (ppm

-130

T T
-180 -190 -200 -210

T T T T
-140  -150 -160 -170

LRS-6B-1 #1-23 RT: 0.00-0.12 AV: 12 NL: 3.51E6
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]

100

Relative Abundance

260.2008

263.2366
262.2527

264.1959
|
T T

265.2525

266.2475

271.2419

269.0784
C14H12 02 F3=269.0784
-0.0409 ppm

267.2680

270.0817
268.1695
. I

Q\\

iy,

P
FF

272.2452 277.1795

273.0792 275.1641

278.1830

274.0684 J 276.2317
[ | N

262 264

T
266

LAASA RAAA RAAA) Laaad LML) LAkl
268 270
m/z

S90
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H NMR for 4da at 400 MHz

EREBBYUNORRRES 8590088 = 8 g
RARANRNRNRRNRR NN NDB0 D o - 3
e S | |
Parameter \alue
1 DataFleNsme  C:fUsers/ ayazm/ Desktop/
nmr/ 10june/ 10-4419-
LRS-4DA-1H.jdx
2 Title
3 Comment
4 Orign Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cods
10 Temperature 298.1
11 Puise Sequence 2930
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay  1.0000
15 Pulse Width 10.0000
16 Acquisition Time 14998
17 Acquisition Date 2024-06-10T11:52:51
18 Modification Date ~ 2024-06-10T14:07:50
19 Spectrometer 400.13
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1545.1
22 Nudeus H ) |
23 Acquired Size 12018
24 Spectral Size 65536
| [
0
i T T !
835 8 8§ 2
g oo = =
T T T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 10.0 9.5 9.0 B85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)
13C NMR for 4da at 100 MHz
: 5 > SEEEgRnEl g s
= = B B e g B
| N I
Parameter value
i . [}
1 DataFileMame  C:fUsersfayazm/ RE=Y
OneDrivef Desktop/ 22358
01-4416-LR5-13C. jdx f‘ | \ \ —
2 Title N F
3 Comment Ms FF
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site i il
7 Spectrometer spect | |
& Author Mflb' LALTY
9 Solvent D3 110.4
10 Temperature 298.1 f1 (ppm)
11 Pulse Sequence  zgpg30
12 Number of Scans 1024
13 Receiver Gain 210
14 Relaxation Delay  2.0000
15 Pulse Width 10.0000
16 Acquisition Time  0.4399
17 Acquisition Date  2023-02-01T20:53:24
18 Modification Date  2023-02-01T20:53:00
19 Spectrometer 100.62
Frequency
20 Spectral Width 24038.1
21 Lowest. -1855.4
Frequency
22 Nudeus 13C 1
23 Acquired Size 12018
24 Spectral Size 65536 | ;
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 " %UU ) 90 80 70 60 50 40 30 20 10 0 -10
ppm

S91



F NMR for

4da at 470 MHz

o
&
Parameter Vvalue I
1 DataFieName  C:/Users/ ayazm/
Desktop/ rme/ 10june/
10-4610-LRS-4DA-
D-19F jdx
2 Title
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 298.2
11 Pulse Sequence  zgfhiggn.2
12 Number of Scans 16
13 Receiver Gain 191
14 Relaxation Delay  3.0000
15 Pulse Width 15.0000
16 Acquisiton Tme  0.5767
17 Acquisiton Date  2024-06-10T17:13:51
18 Modification Date 2024-06-10T19:48:33
19 Spectrometer 470.55
Frequency
20 Spectral Width 113635.5
21 Lowest Frequency -103877.5
22 Nudeus 15F
23 Acquired Size 65536
24 Spectral Size 131072
20 1 0 0 N N 40 50 6 0 0 0 -(mo )-110 4120 -130 -140 -150 -160 -170 -180 -190 -200 -210 ~-220
1 (ppm
HRMS for 4da in APCI (+) MODE.
LRS-5GA #1-24 RT: 0.00-0.13 AV: 12 NL: 2.35E6
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
292.0248
Ci11Hg O3NF3S =292.0250 o
100; -0.5640 ppm
957 —
3 N F
907
E Ms ¢ F
855
80
755
705
654
2 603
& __3
T 554
= =
2 509
o 7 291.1953
Z 457
o =
& 403
357
303
257
205
154 291.0867 293.0283
105 292.1986 2991745
5 291.2680 293.2474 294.0207
GE l [1 I i l l ﬁ 1
T | B T T jrer T T T T T T T IRARA LALA | T T T Ty
290.5 291.0 291.5 292.0 2925 293.0 293.5 294.0
m/z
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H NMR for 4ga at 400 MHz

LI 8 F
Parameter Value
1 DataFile Name C:/ Users/ ayazm/ OneDrivef ™S N HO
Desktop/ 15-7014-4R5-1H. jdx A
2 Title
3 Comment —
4 Origin Bruker BioSpin GmbH N F
5 Owner e Ms FF
& Site
7 Spectrometer spect
8 Author
9 Solvent CDCl3
10 Temperature 299.4
11 Pulse Sequence 2g30
12 Number of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2023-02-15T11:07:39
18 Modification Date 2023-02-15T11:07:00
19 Spectrometer Frequency 400,20
20 Spectral Width 8012.7
21 Lowest Frequency -1544.8
22 Nudeus H |
23 Acquired Size 12018
24 Spectral Size 65536 |
" i J
A A
e AR T ! g
265 g8 & & 3
coco - o = 3
T T T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
13C NMR for 4ga at 125 MHz
4 BT% 532nREZ L o = =
VTN W W
Parameter Value TMS HO
| DataFieName  CifUsers ayazm/ OneDrive - i smeg X
Do) 1%L 88 LEa CEES
LRS-13C.jdx bl === SEss —
s Voo AINN T N
3 Comment Ms F F
4 Qrign Bruker BioSpin GmbH
5 Owner nmr
& Site Pl
7 Spectrometer spect " | . i
8 Author J\Ik-« i
9 Solvent cocl3 . ! T T ! L
10 Temperature 298.2 %153(-p2pm) 1f124(pp rln%D 10{51.3(ppm]
11 Pulse Sequence 2gpg30
12 Number of Scans 5120 l
13 Receiver Gain 191
14 Relaxation Delay 2.0000
15 Pulse Width 10.0000
16 Acquisition Time 0.4999
17 Acquisition Date 2023-03-18T11L:
18 Modification Date 2023-03-18T11:
19 Spectrometer 125.77
Frequency
20 Spectral Width 29761.5
21 Lowest Frequency -2287.1
22 Nudeus 13C i |
23 Acquired Size 14379 1
24 spectral Size 65536
(R | ! | I
| _.l | .il )
| 1
’ s WXLELY H P ! . " St RNyt
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 " (IDU ) 90 80 70 60 50 40 30 20 10 0 -10
ppm
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19F NMR for 4ga at 376 MHz

2
i
TMS
Parameter Value % HO
1 Data File Name C:/Users/ ayazm/ Downloads/
21-2976-LR5-19F jdx —
2 Title N F
3 Comment Ms
4 Origin Bruker BioSpin GmbH F F
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci3
10 Temperature 298.2
11 Pulse Sequence zgfhiggn. 2
12 Mumber of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-03-21T12:36:41
18 Medification Date 2023-03-22T17:54:58
19 Spectrometer 375.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency -82292.7
22 Nudleus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
HRMS for 4ga in APCI (+) MODE.
LRS-5EA #1-33 RT: 0.00-0.18” AV: 17 NL: 1.67E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
404.0955
Ci7H21 O3 NF3 S Si=404.0958
- TMS
100 0.6800 ppm % HO
95 _
90 N F
Ms
85 F F
80
75
70
65
g 60
c
@
2 55
=
£ 50
2
5 45
& 40
35
30
25
20 405.0978
15
10
406.0905
5 408.2798
402.3081  403.1019 407.0952 408.1272 |
[ et A Y L A O S O I Y e e ) T e D e ) A I e 7 e A, LB e e
402.5 403.0 403.5 404.0 404.5 405.0 405.5 406.0 406.5 407.0 407.5 408.0
m/z
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H NMR for 4gb at 400 MHz

R REER o = S 8
[ Ty o o R T
SLEFNS) A i Ty
Parameter Value
1 DataFileName  C:fUsers/ayazm,
OnfeDrwe; D\;skm{:[ o HO
02-9745-LR5-1H.jdx _ B
2 Tite [0}
3 Comment -
4 Orign Bruker BioSpin GmbH N F
5 Ouner e Ms FF
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 298.3
11 Pulse Sequence  zg30
12 Mumber of Scans 16
13 Receiver Gain 199
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Acquisition Time 1.4998
17 Acquisition Date 2023-03-02T09:42:12
18 Modification Date  2023-03-02T09:42:00 .
19 Spectrometer 200.20 |
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1544.6 !
22 Mudeus 1H
23 Acquired Size 12018
24 Spectral Size 65536
|
|
N il
A 1 u N
) 1 T ¥ f L
55 g 2 g 8 3
=S = = & = s o
T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 .5 70 6.5 6.0 5.5 5.0 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR for 4gb at 100 MHz
2 &3 R 5 BE3T = A o
5 p¥an g 5 mEaE E : mas
| NN [ = I VN
Parameter Value
1 Data File Name C:fUsers/ ayazm/ OneDrive/ Desktop/
diversity 5eb 17-732741RS-13C.dx
2 T 5349 Q HO
8 s Thae 5
4 Origin Bruker BioSpin GmbH Sy o
5 Owner nmr N F
& Site Ms
7 Spectrometer spect F F
8 Author
9 Solvent cods I
10 Temperature 298.1 1R
11 Pulse Sequence 20pg30
12 Mumber of Scans 10240 —
13 Receiver Gain 174 105 104
14 Relaxation Delay 4,0000 1 (ppm)
15 Pulse Width 12.0000
16 Acquisition Time 0.6749
17 Acquisition Date 2023-04-18T06:48:38
18 Medification Date: 2023-05-02709:35:00
19 Spectrometer Frequency 176.09
20 Spectral Width 395819
21 Lowest Frequency -3279.7
22 Mudeus 13C
23 Acquired Size 26783
24 Spectral Size 65536
| |
| |
AL [ i |;i. I '1:"‘.-I N
N L v o iy " ol iy gy i W
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 lUfD ( 9? 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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19F NMR for 4gb at 376 MHz

~—59.45

Parameter Value
1 Data File Mame C:f Users/ ayazm/ OneDrive/ (o] HO
Desktop/ 2btp/ nmr/ diversity/ |
Sec/ 17-2534-LRS-19F jdx O’B
2 Title —
3 Comment N F
4 Ori Ms
igin Bruker BioSpin GmbH F F
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent Coci3
10 Temperature 298.2
11 Pulse Sequence zgfhiggn. 2
12 Mumber of Scans 16
13 Receiver Gain 210
14 Relaxation Delay 3.0000
15 Pulse Width 18,0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-03-17T16:07:32
18 Modification Date 2023-03-17T16:07:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency -82292.7
22 Nucleus 19F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T T
130 120 110 100 a0 80 70 60 50 40 30 20 10 0 -10 -200 -30 40 -50  -60 70 -80 90 -10
1 (ppm)
HRMS for 4gb in APCI (+) MODE.
LRS-5EC #1-33 RT: 0.00-0.18" AV: 17 NL: 2.30E7
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
416.1307
C1gH2204NBF3S=416.1309
100+ -0.5938 ppm
95
E 0 HO
903 -
= o B
857 =
3 N F
803
E Ms £ F
757
70
657
8 603
e =
@ 3
2 557
3 =
£ 504
2 459
o =
& 407
35
303
253
E 420.3186
204 | 4451197
=
103 3353259 355.0608 3711009 408.2791 430.3777 | 4500916 219380
™ 340.1540 { o 467.4090
59 322.1548 I 3912839 || { | [| : | 503.1072
Bl ] Lbdies ettt D L Il |I| Iyl |||.‘ | 479.4817 || |, L
T B | e e
300 320 340 360 380 400 420 440 460 480 500 520
m/z
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H NMR for 4gc at 400 MHz

BEDEIRRLREELNISARARR BRAT b 8 o g
Parameter \alue
1 Data File Name Cif Users/ ayazm/
OneDrive/ Desktop/
029934 RS5-1H.jdx
2 Title Ho
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr —
& Site N F
7 Spectrometer spect Ms F F
& Author
2 Solvent coclz
10 Temperature 298.1
11 Pulse Seguence 2030
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay ~ 1.0000
15 Pulse Width 10,0000
16 Acquisition Time 1.4998
17 Acquisition Date 2023-03-02T16:04:38
18 Modification Date  2023-03-02T16:04:00
19 Spectrometer 400,13 I
Frequency
20 Spectral Width 8012.7
21 Lowest Frequency -1545.1
22 Nudeus H |
23 Acquired Size 12018
24 Spectral Size 65536
1
A L
T i b m
3 s 2 3
= o - o
T T T T T T T T T T T T T T T T T T T T
110 105 100 9.5 9.0 8.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
13C NMR for 4gc at 100 MHz
TRETELE 2829288345 w @
Fistarnl BRSARS=nSc E s
LN g i
Parameter Value
1 DataFileMName  C:/fUsers/ ayazm/ HO
OneDrive/ Desktop/
18-2486-R5-13C.jdx
2 Title —
3 Comment éggg ggég N F
4 Origin Bruker BioSpin GmbH —\—\ 7(7 T\ T TT Ms F F
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cods M i
10 Temperature 298.1 LTl ‘ l
11 Pulse Sequence  zgpg30
12 Number of Scans 10240 T T T T
13Receiver Gain 191 149.6 24 120 109.8
14 Relaxation Delay  2.0000 f1 (ppm) L (pem) f1 (ppm)
15 Pulse Width 10.0000
16 Acquisition Time 04999
17 Acquisition Date  2023-03-18T23:51:30
18 Modification Date  2023-03-18T23:51:00
19 Spectrometer 125.77
Frequency
20 Spectral Width 29761.5 !
21 Lowest Frequency -2302.0
22 Nudeus 13C
23 Acquired Size 14879
24 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . (lpupum] 90 80 70 60 50 40 30 20 10 0 -10
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19F NMR for 4gc at 376 MHz

%
i
Parameter \alue Ho
1 Data File Name C:/ Users/ ayazm/
OneDrive/ Desktop/
02-5934-LR5-19F jdx —
2 Tite N F
3 Comment Ms FF
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent <Dz
10 Temperature 298.2
11 Pulse Sequence  zgfhiggn.2
12 Number of Scans 16
13 Receiver Gain 210
14 Relaxation Delay ~ 3.0000
15 Pulse Width 18.0000
16 Acquisition Time 0.7340
17 Acquisition Date 2023-03-02T16:02:43
18 Modification Date  2023-03-02T16:03:00
19 Spectrometer 376.46
Frequency
20 Spectral Width 89285.0
21 Lowest Frequency -82292.7
22 Mucleus 15F
23 Acquired Size 65536
24 Spectral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -80 -85 -100 -105 -110
f1 (ppm)
.
HRMS for 4gc in APCI (+) MODE.
LRS-5ED #1-17 RT: 0.00-0.09 AV: 9 NL: 4 73E8
T: FTMS + p APCI corona Full ms [50.0000-2000.0000]
366.0769
CigH1s 02 NF3 S =366.0770
100 -0.4160 ppm
g5 O HO
% O
85 N F
80 Ms ¢ F
75
70
65
3 60
&
[
B 55
=
< 50
]
2 45
o
£ 40
35
30
25
20 388.:.0723
15
10
319.1176 ‘ 84,0873 398.1028 .
[ 2 4451197
| 324.0686 346.0704 855.0697 ||| | s7a.0998 | 391.2841 411.3464 429.0882 |
L e ) O e T L L L L . L L L L L |
320 330 340 360 370 380 390 400 410 420 430 450
m/z
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HPLC chromatogram for peak purity

HPLC for 2a
mAU
] 8 PDA Multi 1
) \; OH
| | Ol
) Fr
500 ‘
250 r
: | - &
1 [ H,_’_f__,_f--"‘
0—— lfJ— -
V
T T T T | T T T T I T T T T I T T T I T T T T
0 5 10 15 20
min
HPLC for 2b
mAU ) i
— ’3 oy, PDAMUI 1
] 94.5% \O%F
500+ '
250 '
k| o 5.5%
1 I i
0_-_ S _/qkf_ — ff;gl m—— "#—’_) _-rr—)
1 T T I T T T I T T T ‘ T T T | T T T
0 5 10 15 20
min
HPLC for 2¢
mAU
750-] 2 PDA Multi 1
] o - OH
] 93.9% %F
E FF
500
] }
250 l
1 5 61%
J | =]
4 I 'EL - -
5 Y Y ¥ \
1 T T T T I T T I T T T T L T T T T ‘ T T T
0 5 10 15 20
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HPLC for 2d

mAU
i [3 PDA Multi 1
< OH
T e Br.
: %F
200 e
100+ ‘ B f\
o J - Lw
! /—‘—F——'—
V
T T T I T T T T ‘ T T T ‘ T T T
0 10 15 20
min
HPLC for 2e¢
mAU
] R o PDAMulti 1
5 ()]
750 [;(fj ;
ﬁ g, iFF
500+
250 ’
: B
0_ A, =
T T T T T | T T T T | T T T T [ T T T T
0 10 15 20
min
HPLC for 2f
mAU
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500 S
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i o
3 \(3%F
i EE
250+
i y B
] I e
.
0 %{ T
1 T T T T T ‘ T T T T ‘ T T T I T T T T
0 10 15 20

min
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HPLC for 2g

mAU
1000-] = PDA Multi 2
4 o HO
750} EIOS_> "
] FF
500
250
o L_ﬂ”—/’/—r\
I~ f
T T T T ! T T T T I T T T T I T T T T | T T T T
0 5 10 15 20
min
HPLC for 2i
mAU
400 3 PDA Multi 2

& L HO

4 = Ck%

4 o NeF
300+ b, ¥
200}

100
0_—_‘-4
] T T T T I T T T T I T T T T I T T T T l T T T T
0 5 10 15 20
min
HPLC for 2j
mAU
] 3 PDA Multi 1
1500~ d = . N
_ FF
1000~
500~
T T T T T I T T T T | T T T T I T T T T I T T T T
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min
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HPLC for 2k

mAU
1 q PDA Muilti 1
750 S HO
| \@)g_\(F
| FF
500
250 ‘
- ' I - \
ol _— e
T v
1 T T I T T T T | T T T I T T T I T T T T
0 5 10 15 20
min
HPLC for 21
mAU
p: Ho . PDA Multi 1
| S
500 g s
J NO, FF
250 ‘
| I e —f\
T
T T T T | T T T T ] T T T | T T T T | T T T T
0 5 10 15 20
min
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500+
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F
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: 3.7% § \
] g,
A —_
0—— _JV "“\‘N'
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HPLC for 2n

mAU
25001 § PDA Muilti 1
] L
2000
1500 ‘
1000 ‘
500+
] I
o] B | T—
T T i § | T T T T | | T T
0 10 15 20
min
HPLC for 20
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4 N
o
200+
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HPLC for 4b

mAU
o g PDA Muiti 2
: : HO
] £
TSOi Ts F F
500
250-] “
- ' _ __—/\
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HPLC for 4e

i) 300 i
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HPLC for 4h

mAU
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HPLC for 41
mAU

1000

PDA Multi 1
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HPLC for 40
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HPLC for 4gc

mAU
| % PDA Multi 1
| = O O OH
200+ Ms /%
L -
[0 p— (_7/_%___
1 V
) S A S S e T ' T+ T 1 ' T T T 1 T T T 7
0 5 10 15 20

min

- + x;
i) ‘ProNH or DO
i) aq. NH4Cl
CF3) q 4

R

OH
Cr=e
X CF3

Deuterium labelling studies for proposed mechanism

LRS-2G #1-27 RT: 0.00-0.12 AV: 7 SB: 48 0.32-1.20 NL: 8.45E5
T: FTMS + p ESI Full ms [50.0000-750.0000]
213.05192
C11 Hs OF3=213.05218
HO  -1.21109 ppm
H

214.05825

C11 H7 2H O F3 = 214.05845

o} CF;
29 -0.93944 ppm e
\ g CF3
o
. [Mzq-OH]*
:
2
3
'
2
©
)
o
214.25268
211.98349 ZIeale
211.16891 216.10215
| I I |
T T T T T T T T T T T T T T T T T T T T T T T
21 212 213 214 215 216
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10. Cartesian Coordinates of the optimized geometries of molecules

Table 1. Cartesian Coordinates of the optimized geometry of intermediate of 2g’.
Free Energy = -874.17189674 Hartree

-1 1

C 3.52133500 2.03971100 -0.03925600
C 2.17140000 2.36920700 -0.04691000
C 1.21485100 1.35088800 -0.04002300
C 1.54308400 -0.00859500 -0.02336000
C 2.92022600 -0.31461200 -0.02242200
C 3.88620100 0.69391300 -0.03250700
H 4.28622400 2.80963800 -0.04198800
H 1.85664700 3.40786400 -0.05186700
H 0.16535500 1.62160300 -0.03103800
H 4.93859200 0.41522000 -0.04113500
C 0.45559200 -1.12651600 0.16474100
C 0.54998300 -2.17339100 -1.00427400
H 1.49176100 -2.71085100 -0.90860000
H -0.27397500 -2.88193400 -0.88678400
H 0.48673400 -1.70788200 -1.99709800
O 3.32456300 -1.63021900 -0.02595200
H 4.25979000 -1.65963300 0.19617200
o 0.52023500 -1.65986700 1.38234900
C -0.91988900 -0.49865300 -0.01611100
C -2.07794200 -0.13922600 -0.03852200
C -3.44122500 0.28521100 -0.01780100
F -4.21912500 -0.34928100 -0.94956700
F -3.59076500 1.62450000 -0.27237500
F -4.06913300 0.07579500 1.17859000
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23 1.581.0

341.591.0
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56 1.5 16 1.0
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Table 2. Cartesian Coordinates of the optimized geometry of intermediate of 4a’.
Free Energy = -1442.28876931 Hartree

-1 1

C -3.83578100 0.62845500 1.10602800
C -3.39404500 1.94113900 1.25609100
C -2.19171400 2.32945800 0.67077500
C -1.40026800 1.44003200 -0.05561200
C -1.84756200 0.10918800 -0.17628600
C -3.07101200 -0.28368900 0.38434700
H -4.77765200 0.30740100 1.53970700
H -3.98303500 2.65740800 1.82064300
H -1.79010100 3.33517600 0.75038800
H -3.41247400 -1.30132200 0.24941100
C -0.11101900 2.09241700 -0.71194400
C -0.27931000 2.02572600 -2.27268600
H -1.12602300 2.66932000 -2.52262800
H 0.62203000 2.44574700 -2.72386700
H -0.46089100 1.02804800 -2.69171100
0 0.11803300 3.33172200 -0.29472200
C 1.09039900 1.25085000 -0.33428700
C 2.13597000 0.73379200 -0.00275200
C 3.40038900 0.22024800 0.43335100
F 4.15209500 -0.28828300 -0.58284200
F 3.26906100 -0.80097000 1.34231600
F 4.18486900 1.15032600 1.04649700
N -1.07603900 -0.85336900 -0.91209700
H -0.21840400 -0.48230000 -1.30685800
0 0.26849500 -2.93554800 -1.25453800
0 -2.01268200 -3.12501600 -0.16932400
C -0.01618800 -2.20969200 1.29162100
H 0.93015400 -1.68377800 1.18595100
H -0.71483900 -1.65052300 1.91252800
H 0.13157600 -3.21535900 1.68459100
S -0.74951300 -2.40766800 -0.34690100
121.561.571.0

23 1.581.0

341.591.0

4 5 1.5 11 1.0

56 1.5 23 1.0

6 10 1.0
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11 12 1.0 16 1.5 17 1.0

12 13 1.0 14 1.0 15 1.0
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18 19 1.5

19 20 1.0 21 1.0 22 1.0
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Table 3. Cartesian Coordinates of the optimized geometry of intermediate of 4b’.
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.61878700
.59671500
.21974900
.69437000
.54788900
.18039600
.12691900
.06326800
.16331300
.13666900
.41084000
.53933000
.55866200
.15743700
.00694500
.80035800
.85357200
.00316900
.35192100
.27516500
.69647600
.60539600
.20420400
.70798100
.50351700
.75543600
.36983200
.88932100
.17548400
.01625600
.60312100
.82503200
.46798100
.98688700
.75732000
.60580200
.79120700

Free Energy = -1673.37611586 Hartree

.49500900
.05364700
.61290700
.39636300
.94028800
.48490800
.81982500
.82816300
.06106900
.92258900
.70107400
.23239700
.64994900
.34900000
. 77357400
.00527300
.24167900
.12554300
.59101700
.41497000
.47527700
.23517600
.03795400
.59890100
.68154000
.20686300
.86828700
.14457000
.16913500
.82443900
.49291400
.61274600
.14133800
.55592200
.49558600
.74747900
.90857800
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.36441600
.97887200
.81709600
.99192400
.38943200
.55731000
.26602200
.57938100
.53180100
.82883700
.36791200
.65716700
.86314000
.55043300
.17508000
.34265100
.26873200
.36063700
.47785200
.40587300
.50798000
.65314200
.71807900
.39733300
.07004300
.82655200
.55207900
.59213200
.16005900
.08476800
.23098000
.21334100
.13293900
.36580300
.71858600
.09912100
.49664700



C 4.22872600 3.92732600 0.81385800
H 4.53171000 4.17356200 1.83795000
H 5.08719100 4.11025100 0.16272800
H 3.43438300 4.62474000 0.53479400
121.561.571.0

23 1.581.0

341.59 1.0

4 5 1.5 11 1.0

56 1.5 23 1.0

6 10 1.0
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Table 4. Cartesian Coordinates of the optimized geometry of intermediate of 4¢’.
Free Energy =-1200.27486663 Hartree

-0.12936600 3.71250400 -0.21005800
1.22794300 3.45187000 -0.03487300
1.63442900 2.13086500 0.16135700
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.72306200
.67308100
.06350800
.47078400
.95956600
.69003800
.11524000
.18792000
.97668200
.08604900
.27997000
.55072900
.51258100
.62263600
.79166400
.18729600
.46835100
.98727600
.63148500
.51058300
.44171900
.83941800
.79344700
.89025700
.45514400
.93520800
.34027900
.36553400
.30080200
.80257400
.41294400
.53178700
.58583600
.08762900
.46553900
.36967100
.59064600

.07871100
.33498800
.68283900
.73249200
.25270000
.91997500
.88855300
.36627700
.67330600
.56143600
.70249500
.01288900
.33238500
.54743800
.74642400
.98550500
.30396300
.55910600
.35177100
.23569300
.00715400
.32669600
.20158400
.73294200
.13269700
.05265200
.15316600
.65499100
.43154800
.06043700
.95760600
.62425600
.92242000
.01121200
.46248900
.96983200
.30594700

.18586800
.00505900
.19228800
.36569200
.05267900
.29563600
.32425400
.48584500
.99489900
.21370300
.20258400
.62338800
.30520800
.18529200
.02109100
.28284400
.45674000
.73470200
.40052100
.02455900
.27376800
.05437200
.15368000
.14195600
. 77738400
.20599800
.98754300
.47119600
.49672600
.31699000
.57925900
.06428500
.03984800
.98618300
.07346700
.06333800
.10640900
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Table 5. Cartesian Coordinates of the optimized geometry of intermediate of 6a’.
Free Energy =-1197.15275796 Hartree
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.13075800
.87854300
.98344000
.29978900
.56231900
.46318600
.84691900
.59946200
.00279700
.43700800
.31453100
.40453700
.42116700
.29124900
.17812100
.56309300
.08949500
.24294200
.60254500
.47964000
.81387700
.05196800
.02892800
.33482300
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.34931500
.63859800
.59463700
.26695800
.01976200
.03339000
.14261900
.66070000
.81235200
.81541500
.91114600
.24307100
.59048200
.05799400
.38605400
.97268400
.42567100
.15719900
.15214800
.21067300
.48979200
.46076500
.70739200
.33117500

.20075500
.33817600
.56258800
.26291300
.28347600
.50638100
.39233200
.57383900
.97408400
.93359000
.54377800
.07752000
.27721200
.29218100
.72325500
.23262900
.28844700
.03874200
.28180400
.70352600
.48248100
.41501800
.69049500
.89843900
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Table 6. Cartesian Coordinates of the optimized geometry of intermediate of amine analogue
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with no protecting group.
Free Energy = -854.32325388 Hartree

.51119600
.24085200
.27536100
.53696800
.83748200
.80192300
.27771600
.99747400
.27902500
.79390000
.46393200
.57450800
.57028700
.17009200
.42660100
.56673500
.90372200
.04422100
.39106500
.27561900
.54504200
.87681300
.14421400
.88617100
.25352600

|
P WNOOORFDNDN

.00566200
.33346700
.32578600
.00308500
.32686800
.69281800
.76991600
.35332900
.58377900
.43506700
.13312200
.72493100
.16273500
.51820000
.97136400
.09273200
.52467400
.14255100
.30334100
.30503700
.64681000
.08190500
.64591600
.75377400
.15792700

.08603200
.38264100
.47700100
.12733000
.34048000
.44369300
.17800900
.66196700
.82233600
.80755100
.24513700
.69566800
.80060500
.80219800
.47819200
.70805400
.13902000
.00825300
.17341500
.67406100
.04379500
.42986800
.64624900
.32433400
.84771000
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